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In This Issue
In the last issue of Pharmacy GRIT released
in 2020, it is fitting we look back at a period
of incredible disruption and stress, while
weighing up what can be learnt and how we
can improve.
In this regard, ‘improving’ can apply to any number of
things, but the common denominator is an urge to be
forthright and transparent. We have collectively lived
through a great equaliser, uniting to best mitigate the
impact of a global pandemic, but it has not been easy.
Brought to the surface was the vulnerability of frontline
healthcare workers as human beings under incredible
strain, despite ‘resilience’ buzzwords and public
displays of appreciation reverberating around the
world on social media.
In turn, we soon saw how quickly a healthcare system can
collapse when its workforce is compromised. One would
imagine, then, that protecting hospital staff with bestpractice infection control and contact tracing would be
a moral and practical imperative. In a stunningly honest
opening editorial, Iouri Banakh and his colleagues from
Frankston Hospital share their experience facing Victoria’s
second wave of COVID-19 amid failed infection control,
weak contact tracing and a lack of prioritised protection
that hospital workers rightfully expect. They tell their story
in the hope that other pharmacy departments won’t face
a repeat of their situation, in this or future pandemics.
In a similarly personal vein, we hear from SHPA
member Courtney Shanahan, and the story of her
incredible career so far. Courtney details her journey
to pharmacy not despite her experience of mental
illness, but through it, and how this has ultimately made
her a more effective and resourceful pharmacist – an

inspiring read that will only instigate more conversation
and mind-changing within the pharmacy workforce.
And for the workforce as a whole, GRIT Editorial
Committee member Lauren Farrow takes a deep dive
into mindfulness and pharmacy practice. Alongside the
myriad personal benefits of more mindful practice, there
is growing evidence that patients benefit, too, through
fewer medication errors – and we all benefit with the
busting of the ‘multitasking myth’.
While we are focusing our minds, James Grant has been
expanding his, in an attempt to answer a very common
question: what’s the state of play of electronic medicines
management (EMM) today? As we begin a decade of
unimaginable tech advances, James examines the current
shape and reach of EMM across both the country and
the patient journey, with a warning that in the near future
there won’t be EMM and ‘paper medications’, but just
‘medication management’.
We also have tips and tricks from Claire Keith of the
Medicines Information Leadership Committee to help you
source medicines info for international pharmaceutical
products – an excellent resource anytime, but especially
with supply chains in flux this year. Meanwhile, Fiona
Dickson opens a window into an innovative residential
inreach service at Melbourne Health, in which rapid IV
infusions are administered to residential care patients
in their facility, with the pharmacist playing a key role in
this effort to provide optimal care while avoiding a tricky
hospital admission.
Finally, we are proud to bring you our second annual
Residency Supplement – a platform that invests in the
profession by helping the next generation of pharmacists
to be natural practice-based researchers, while also
providing unique and valuable research insights for us to
immediately enjoy.
We hope you enjoy this issue, in which we get personal.
It’s been that kind of year, but as Australia grows
increasingly COVID-safe, we look to the next one with
optimism renewed. ●
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When infection
control fails

The experience of pharmacy
staff at a single centre in
Victoria’s second wave of
COVID-19
Many stories are emerging from Victoria’s
second wave of COVID-19 infection. What
follows here is the story of pharmacists and
technicians at one major hospital, who –
despite being a step ahead of formal advice
– experienced risks, confusion and anxiety as
the pandemic stalked the wards and hallways
of their workplace. The personal impact of the
situation was extensive, as these pharmacy
personnel explain, and all the more frustrating
because the healthcare frontline is the last
place where infection control governance
should be lacking.

IOURI BANAKH

ibanakh@phcn.vic.gov.au1

KAMINK ABERCROMBIE1
SAMANTHA BLACKLEY1
LAUREN CHARLSON1
TRAM

HUYNH1

LAKMAL WANNIARACHCHI1
LILIAN VO1
SAMUEL WATTS1
1. Frankston Hospital,
Pharmacy Department

Background

COVID-19 has been a virus waiting to sweep the world,
with several influenza pandemics occurring during the
past 20 years.1,2 While early action to close air travel to
Australia limited the size of the first COVID-19 wave, the
second wave has been significantly more devastating for
the state of Victoria. The poor social distancing and nonadherence to advice to reduce social gatherings, as well
as the inability of many workers to self-isolate for financial
reasons, has led to massive community transmission rates
that have eventually made their way into nursing homes,
and not surprisingly, affected front-line staff in hospitals.
Many hospitals prepared to deal with the virus by rolling
out education and personal protective equipment (PPE),
as well as numerous screening clinics. Meanwhile in
community settings, businesses also adapted, with
social distancing measures and sanitisation stations
on entry to their premises. Many businesses even went
as far as emailing their shoppers to inform them when
staff members became sick, providing the dates and
times they had worked. This system clearly allowed for
members of the public to self-identify for screening and
to monitor for symptoms more closely. This approach
was also broadcasted over the news from New South
Wales and Queensland, as hotspots appeared in
Sydney and Brisbane’s suburbs and city centres.
But what happens when such common-sense approaches
are not adhered to within a healthcare facility? Everyone
has seen the casualties that can result in nursing
homes, but what is the impact on staff in hospitals?

Local experience

Our first notification of a sick staff member came 1–2
weeks after the event, with the information being slipped
in, without much emphasis on the event, during a staff
teleconference with the hospital Chief Executive Officer.
Upon learning of the event, and after asking around, it
emerged that two nursing staff had contracted the virus
in the Emergency Department (ED). After liaising with
the nurse in charge of the ED, we were swiftly redirected
to infection control. After a lack of response to emails
requesting the dates and times the sick staff members
had worked, a phone call was made to the department.
They cited staff privacy as an issue, despite no request for
names being placed, and the request for dates and times
being emphasised. This request for this basic information
was declined. The issue was then escalated; ultimately
however, no additional information was released.

The following week, further patients – who had been
hospitalised for over a week – were identified as positive
for the virus on their second swabs. Numerous staff
members had been exposed. Internally, we had escalated
our PPE level to N95 masks with visors or goggles for
eye protection. As more and more nursing and medical
staff around the hospital were exposed, confirmed as
such, and then furloughed, the PPE level requirements
were officially upgraded within the hospital (1–2 weeks
later to N95 masks and eye protection everywhere).
In the early days of PPE level escalation there was no
clear guidance accompanying these updates, with
information changing on an almost daily basis. PPE
spotters at ward entry sites had limited training and
were providing conflicting information to staff. COVIDpositive and suspected COVID (SCOVID) wards had
different PPE requirements, which defied the commonsense approach to treat them in the same manner.
Additionally, the availability of cleaning equipment for staff
tearooms varied, with nursing tearooms lacking basic
alcohol wipes for the tables, and no social distancing
spacing at the recommended level of 1.5 metres.
As more and more patients were getting tested well into
their admissions, more staff experienced stress due to
potential exposures – on one day, a staff member would
enter a patient space for medication bedside drawer
checks or medication history interviews, only the next day
to discover these patients had been placed into isolation
pending swab test results. These actions made staff feel
they had potentially been exposed and may have brought
the infection home to their families. To reduce the risk of
such events, pharmacy staff changed procedure, storing
medications for inpatient use in imprest rooms instead
of bedside drawers. However, despite this change being
communicated to nursing staff, and medications being
labelled with patients’ names and bed numbers, confusion
arose, in some cases resulting in the doubling of
medication orders and delayed administration of therapy.
Two to three weeks after the ED staff had started to
fall ill, a pharmacist who had shared a tearoom with a
confirmed positive COVID-19 nursing staff member for
10 minutes was furloughed. This was followed by the
furloughing of all pharmacists, an intern and technicians
who had worked on any of the wards that were treating
positive patients, despite wearing the latest recommended
PPE for two weeks. The same applied for all medical,
nursing and allied health staff. The action of furloughing
such an extensive number of staff was taken after
requests for assistance from other healthcare networks,
who quickly identified that statewide contact tracing
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had been poor, and that there was a huge job ahead
if the standard approach of management was to be
continued. It was also recognised that the risk of further
viral spread throughout the staff population, with the
current internal contract tracing method, was too high.
Being furloughed, and all pharmacy staff testing
negative, demonstrated that we had taken the correct
action when we increased our PPE levels early.
However, the furloughing of so many staff by external
infection control had a substantial impact on the
service delivery around the hospital, not to mention
the impact on the activities of daily living for individual
staff. From considerations of isolating from family
and partners, to having all the necessities available
to isolate, the impact was large and burdensome.
While being furloughed there were also many delays in
obtaining any information from infection control on the
duration of isolation and incident date of exposures.
Additionally, while on furlough some staff received calls
from the Department of Health and Human Services,
telling them that they would have to go into isolation,
without any information available on incident date. This led
to additional confusion. Teleconferences with managers
assisted in obtaining more information, but there was
still no release of the dates and times infected staff had
worked so that others could self-identify for additional
testing and self-isolation. Instead, all staff were asked to
get retested, with over 600 staff hospital-wide placed into
lockdown.3 Even staff who had not seen patients faceto-face or attended the hospital were impacted, having
been identified as affected via patient medical notes.
Some of the furloughed pharmacists were able to work
from home using electronic medication records for chart
checking and medication history taking, while others were
given administrative jobs to complete. Technicians and
interns, unfortunately, were unable to contribute remotely.
This had a significant impact on their mental health, with a
feeling of being imprisoned, bored and left to countdown
to the days until they could go outside again, to do the
basics such as shopping and living on a normal schedule.
The remaining department staff were stretched to cover
additional wards while the hospital had to go onto bypass
for new admissions and cancel additional surgeries due to
severe staff shortages.
On return from furlough, many staff found that PPE
guidance throughout the hospital had improved with
more consistent advice, and more staff on the same page
regarding both PPE and medication supply procedures to
both COVID and SCOVID wards.
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Discussion

The experience in this hospital demonstrates clearly
what happens when there is lack of transparency
or a timely release of basic information for all
staff working in the middle of a pandemic.
The action taken by infection control staff who came in
to assist the troubled hospital was based on minimising
the spread at the fastest rate; yet while furloughing is
effective, it caught many staff who did not need to be
isolated as they were either not exposed or were wearing
appropriate PPE during the exposure period. While this
has kept the affected hospital out of the worst affected
list of hospitals in the state, the consequences of such
actions are not just cancellations of elective surgeries
and closures of wards, but the huge imposition on
the personal lives of staff who had done more than
what was recommended to protect themselves while
caring for patients and providing essential services.4

Conclusion

Honesty and transparency, with the timely supply
of information to all staff, is essential to keeping
everyone safe and keeping healthcare services open
to the public.1,5 The experience of working through
such a situation should not be repeated, and lessons
must be enshrined in healthcare policy to prevent
a repeat of such obvious errors. Better oversight
of infection control, and improvement in standards
would provide more confidence among healthcare
staff as well as the general community at large. ●
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Recognising the gift of bipolar 2
And how it made me a better pharmacist
Sometimes it feels as if the world is finally
achieving awareness of mental health and
the realities of its disorders; sometimes
it feels as if there’s a long way to go.
As that change happens – slowly, but
immensely – personal stories of diagnosis
and recovery are a part of helping us all find
a way forward, together. Pharmacy GRIT
is proud to share this article by SHPA
member Courtney Shanahan, in which she
relates her journey of recovery and ongoing
management following her diagnosis of
bipolar 2, and how it has ultimately made her
a more resourceful and effective pharmacist.

COURTNEY SHANAHAN
ARIA Clinical Pharmacist, Hunter New
England Local Health District, NSW
courtney.shanahan@health.nsw.gov.au

When the switch flipped

on my studies, and the months I’d spent missing classes
seemed to disappear within just a few days. I was
spending 16+ hours a day at my computer catching up,
not even breaking a sweat. I didn’t know what happened
in the previous three months, but this was amazing.
Life was great – for about four days. Then I came
crashing back down, deeper than ever.
Again, I went back to my GP. This time she referred
me to a psychiatrist. It took only two appointments
before he handed me my diagnosis: bipolar 2. A
pretty confronting diagnosis for a 20-year-old.

and finished my degree – something I thought, at one
point, may not have been achievable. After finishing, I
was at the point in my life where I had to decide what
was next for me. I knew I wanted to help people, but
wasn’t sure in what way. After everything I’d been
through, it wasn’t going to be something I rushed into.
So I moved to London. I originally planned for a sixmonth stay but ended up staying almost two years.
It was during this time I found my true calling.

Unpacking the diagnosis

I felt like I was a typical 20-year-old.

I had a great social life, supportive family, amazing
friends and was doing well in my Bachelor of Science.
The only thing I had to worry about was what I was
going to wear to the next event in my social calendar.
However, one day, it was like a switch flipped in my
brain and nothing about my life felt normal anymore.
My days were spent shifting between crying (from
the immense heaviness that I now felt my body now
had to endure), to sleeping the days away, to lying
awake scratching my arms until they bled because
it felt better to experience a physical pain, at least,
over whatever was happening to me. At the time, my
family lived five hours away and I didn’t want to cause
worry, so I didn’t say much to them. Nevertheless, I
was very fortunate to be surrounded by people who
cared about me and knew something wasn’t right. They
encouraged me to seek help, so off I went to my GP.
She put me on sertraline and told me to come back
in a month.
At the time I didn’t think it was possible, but during that
month, everything got worse. Back I went to my GP,
and she changed me to venlafaxine. Over the next six
weeks I saw glimpses of my old self. In fact, for a couple
of days at a time it was like the whole ordeal had never
happened. I was back, better than ever: I was focused

At the time I felt there was so much stigma associated
with bipolar. Was I crazy? I didn’t feel crazy, but my
brain was lying to me about nearly everything that was
happening to me, so it was possible. The more I read
about bipolar 2, the more it made sense. People with
bipolar 2 cycle between long periods of depression and
hypomania. My hypomania presented as the intense
ability to focus and work for hours on end without needing
any sleep. During these times I would sometimes not
even stop to eat, and I didn’t notice. I felt great. But it only
ever lasted 3–4 days then I would go crashing back into
a deeper depression that lasted longer than the last.
Despite this, my diagnosis gave me hope that the black
clouds could eventually disperse, and that the sun may
shine again. And so began my recovery. Everyone’s
recovery journey looks different. Mine consisted of weekly
sessions with my psychologist, undergoing hours and
hours of cognitive behavioural therapy, and trial and
error of another seven different medications before we
found something that worked for me and didn’t have
any intolerable side effects. It was over a year since
my diagnosis before I started to feel like me again.
During that time, I had to take a break from my studies.
This was probably the hardest thing I’d ever done. To
admit to myself that I couldn’t do something was very
foreign to me. I was always top of the class, an overachiever, somewhat of a perfectionist. I was definitely not
someone who failed to achieve academically. But with
the support of my family and close friends, I realised that
stopping study wasn’t a failure. It was just a sidestep
on my journey of personal growth as a human being.
Once I’d recovered to a point where I felt I could be a
productive member of society, I returned to my studies

170

Pharmacy GRIT

| SPRING 2020

doi: 10.24080/grit.1267
Pharmacy GRIT

| SPRING 2020 171

FEATURE

FEATURE

A lifechanging moment
– in a pharmacy

Up until this point, my medication was not on the
PBS, so as a student, it was cheapest for me to
send my prescription to an online pharmacy (on the
recommendation of my psychiatrist). Throughout my
journey, up to then I hadn’t had many interactions with a
pharmacist. While in the UK, I started to experience an
episode of depression, and when I filled my prescription
at the local pharmacy, the pharmacist noticed. She
spent 20 minutes with me (despite the long line of
patients waiting for her); she asked me if I was ok and
then listened intently as I unloaded what felt like my life
story. She gave me some great advice, recommended
an excellent psychologist who was local to me, and I
walked out of there feeling lighter than I had in weeks.
That sealed the deal for me. That’s what I wanted to
do. I wanted to help people, and with pharmacists
being some of the most accessible healthcare
professionals, I knew that was how I could do it.
I returned to Australia and completed my Master of
Pharmacy. I went on to start my career in hospital
pharmacy as an Intern and have been there ever
since. I have worked as a rotational pharmacist,
with secondments in manufacturing, paediatric
oncology and quality use of medicines, and more
recently I made the move into IT in adult oncology.

Some people still react
in surprising ways

Along the way, I think my biggest challenge
has been overcoming the few people who have
reacted to various aspects of my mental health
condition in negative ways I wasn’t expecting.
It is sometimes hard to remember that there people
who are fortunate enough to not have experienced
mental health issues, either for themselves or as a
carer or support person. I have found throughout my
career that it is these people who, more often than
not, will respond in ways that surprise me. Maybe they
don’t have the empathy or the ability to reflect on these
situations because they have no personal experience
to draw on. So, over the years I have tried to navigate
these encounters with education, as I have found people
who respond to mental health issues in ways I didn’t
expect are usually responding in the only way they
know how. I have used these opportunities to give a
different perspective in the hope that they will choose
to reflect on their own handling of the situation, and
maybe the next time they will respond differently.

Another breakdown, another
opportunity to build up

my cognitive behavioural therapy techniques I thought
I’d perfected. I was challenging every thought that
popped into my head, asking myself, what evidence
do I have that this thought is true? Does the evidence
show it is reality or is it my brain lying to me again?
I was exhausted and overwhelmed. And one day, while
reviewing a patient on my ward, it got too much. I’m
pretty sure I walked out on them mid-sentence, but
I just couldn’t do it anymore. I walked off the ward,
found a quiet place and broke down. All of my feelings
of sadness, incompetence and self-doubt poured
out through my tears. At this point I was becoming
hysterical. I knew I needed help, beyond what I could
do for myself. I called a member of our management
team who I trusted and who knew my background.
She immediately came to find me and I will be forever
grateful to her for helping me out of my time of crisis.
She sat with me as I cried and then helped me form a
plan of action. She helped me identify things I could
achieve that would start to give me back my sense of
self. In my moment of crisis, I couldn’t see past the
heavy weight crushing my chest and my difficulty
in simply breathing, but she helped me to believe I
would be ok. After that, I made the difficult decision to
resign from that role. It was almost like I’d gone back

While, overall, I feel I have been successful
in building a career in hospital pharmacy,
it hasn’t been all smooth sailing.

In 2018, I accepted a secondment to a new role.
At first, it was going really well. The nurses on the
ward were so welcoming and supportive, and the
medical team made sure I knew I was a valued
member of their team. Then my depression reared
its ugly head, but this time it snuck up on me.
As it was now more than 11 years since my diagnosis,
I thought I was pretty good at identifying my warning
signs, but in this case I ignored a lot of these, putting
them down to symptoms of learning a completely new
role. This time around, it wasn’t just depression I was
experiencing, but anxiety as well. I was doubting every
decision I made. Everything I did took twice as long as
it normally would because I was trying to implement
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One of the things I have found most helpful for me to
maintain wellness, particularly this year, is mindfulness.
When I was first diagnosed with bipolar 2, my
psychologist tried to get me to do mindfulness on a
number of occasions, but I always thought it wasn’t for
me, because I couldn’t empty my mind. I always thought
my mind was too busy for mindfulness. However, I have
realised that for me, when undertaking mindfulness,
the important part is simply to focus on the present. It
doesn’t matter if my mind wanders to the million things on
my to do list, I am now able to just remind myself in that
instant, I will get to those things, but for now I am focusing
on my breathing and being present in the moment.

in time 11 years, to where it first started, having to say
I couldn’t do something again. It wasn’t easy, but this
time around, I didn’t see it as a failure. I saw it as true
personal growth. A decision that was the best for me
and my patients. I knew I was a great pharmacist and
I had so much to give to my community, but not when
I was feeling so much self-doubt and incompetence.

Recognising the gift of bipolar 2

That moment was a real turning point for me in the
way I viewed my bipolar 2. It gave me strength when
I didn’t think I could go on, and it started the shift in
my mind from seeing my bipolar as something I just
had to live with, to being something that has given me
the incredible gifts of empathy, open communication,
active listening and being able to quickly establish
rapport with my patients. I understand, more than most,
exactly what it is like to be vulnerable, or scared, or
confused, and I think these attributes make me a good
pharmacist. My practice is always patient-centric because
it is easy for me to empathise with what that person is
going through. I may not always understand the exact
circumstances, but I know the fear of not knowing what
is happening to you, or the feelings of trying to come to
terms with a left-field diagnosis, all too well. My bipolar
2 is a gift I was fortunate to receive, and it is one I now
want to use to give others hope and understanding.
I will continue to use my mental health experiences to
advocate for mental health awareness, particularly among
health professionals. It is something I have become
very passionate about. This year I gave a presentation
to my colleagues for R U OK? Day in which I told my
story out loud for the first time, to a lot of people who
weren’t aware of my background. It was scary, nervewracking and anxiety-inducing to make myself so
vulnerable to the opinions of others in such a public way,
but at the same time it was liberating and the response
I got from my colleagues meant everything to me.
And I could see by the response that this kind of
thing was not only needed, particularly in what has
been an extremely difficult year for many, but wanted.
People wanted to know, wanted to get involved and
wanted to participate, they just needed someone
to take the lead and start the conversation.
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The daily touches

There are three things that I have learnt I must do
for myself for me to stay well. Get adequate sleep,
practice self-care and most importantly, listen to my
body. I remember my mum telling me, when I was just
a little girl, that everything will be better in the morning
after a good night’s sleep – and it couldn’t be truer for
me. Lack of sleep makes everything so much worse
for me, so having a solid night-time routine is key.
I will always practice self-care when I feel like I am losing
control or becoming overwhelmed by a situation. For
me, self-care might be spending some time reading a
book, listening to a podcast or taking a bath. In my more
fragile moments it involves mindfulness and creative
things like baking or colouring. Self-care will be different
for everyone, it is really just making time to do something
that makes you feel calm and present in the moment,
and allows you to take a step back from whatever it is
that’s making you feel like you aren’t your usual self.

There are people waiting to help

2020 has been a year like no other. If you feel like you
have struggled to be your usual self, you are not alone.
There are many people out there who want to help you.
If this has raised issues for you and you need immediate
assistance, you can call Lifeline on 13 11 14. Other
fantastic resources on mental health include Beyond
Blue, Headspace, Suicide Call Back Service,
MensLine Australia, R U OK?, Black Dog Institute and
SANE Australia. There is also the Pharmacists’ Support
Service for more pharmacist-oriented support. ●

There is one more thing that I believe has contributed
significantly to me staying well throughout my career:
my ‘work-wives’ and ‘work-husbands’. These are my
colleagues, with whom I have developed lifelong
friendships, and who understand the work environment
and allow me to debrief when I need to – without
judgement – and are always there to offer advice or a
hug when I need it. I would like to thank all my ‘workwives’ and ‘work-husbands’ over the years who, from
the beginning of my Intern year, have shown me the
kindness, support and friendship that has gotten me
through all the good and bad times, changing my life in
immeasurable ways. I will be forever grateful to you all.

Finally, listening to my body is probably the single
most important thing I must do to stay well. For
me, I get physical symptoms of anxiety. Tightness
across my chest, difficulty breathing, crying and
shaking are some of the physical things that tell me
I need time out. When I start to get a hint of these
things, I know I need to do a mindfulness session or
engage in something that will allow me to focus on
myself and help me to work through the anxiety.
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Mindfulness in hospital
pharmacy practice
The basics, the evidence, and advice
for pharmacists from an expert
The brains of pharmacy staff must navigate
hospitals, multidisciplinary care, patient cases,
pharmacy logistics, multiple technologies
and team dynamics – all at once, amid
personal lives and physical demands. And
this is before you’ve even read the news.
There’s a reason mindfulness became the
next big thing, and a reason it hasn’t gone
away, with its reputed benefits particularly
suited to our modern lives. Here, Lauren
Farrow examines the potential of mindfulness
to help pharmacy staff in their practice, for
the benefit of their patients, their team, and
their (very busy) selves. Lauren also reached
out to Dr Craig Hassed, a mindfulness
expert with a medical background;
their conversation was determined to
get to the centre of your complex brain,
and bust the myth of multitasking.

argument for introducing mindfulness training for
health professionals and incorporating mindfulness
into our hospital pharmacy practice, both to enhance
staff wellbeing and to improve patient safety.

LAUREN FARROW1,2,3
1. Senior Pharmacist, Medication
Services Queensland
2. Senior Research Officer (Research
Pharmacist), University of Sydney
3. Pharmacy GRIT Editorial
Committee Board member
lauren.farrow@health.qld.gov.au

The opposite of mindfulness
Have you ever teleported home from work?

I have, and I don’t think I’m alone. I’m referring to those
times when you are mentally already at your girlfriend’s
drinking wine, or formulating the perfect comeback
to a disagreement that’s been and gone, or writing a
grocery list rather than focusing on driving. It’s easy
for the brain to slip into autopilot at the end of a busy
day and, before you know it, you’ve travelled from A
to B without really remembering how you got there.
Temporary bouts of inattentiveness can be useful to allow
the mind to rest after a taxing day, but they can also be
detrimental when occurring at inappropriate times. Most
of us are familiar with the following medication safety
statistics: evidence suggests that errors (excluding
timing errors) occur in approximately 1 in 10 medication
administrations in Australian hospitals.1 The Australian
Commission on Safety and Quality in Health Care
(ACSQHC) reports that an increasingly large body of
evidence, primarily from qualitative studies, indicates
that documented medication errors within the hospital
setting are attributed to interruptions and inattentiveness
– or, in other words, a lack of mindfulness.2 While it
is imperative to remove the focus from the clinician
and consider the system as a whole when confronting
medication safety issues, interventions targeting
individual factors continue to play an important role.
On a personal level, there is growing evidence to support
the effectiveness of mindfulness practice in helping to
treat numerous mental and physical health problems,
as well as its role in enhancing decision-making and
empathy, and reducing burnout and fatigue in health
professionals.3 There is therefore a strong theoretical

What is mindfulness?

So, what does mindful practice entail?
In theory, the idea is not complex. Mindfulness refers to
moment-to-moment awareness and the focusing of our
attention on the present. Over the course of a day there
is a constant barrage of threats to our attentiveness,
both internal and external. Internal distractions can be
attributed to negative experiences such as rumination
and stress, as well as positive experiences such as
anticipation and recalling happy experiences. Externally,
environmental factors such as lighting, noise, devices, and
interruptions from others are contributors to inattention.
Smiling Mind, a not-for-profit evidence-based organisation
providing digital mindfulness training, proposes the
following definition of mindfulness: ‘Mindfulness does
not ask us to stop or control our thoughts, judgements
or negative experiences. Rather, it asks that within our
experiences, we simply pay attention to what is happening
in the moment. This means allowing the thoughts that
are often entangled with judgements, opinions and
preferences, to exist exactly as they are, observing them
with compassion, awareness and non-judgement.’4
It is suggested that we can partake in mindfulness
practice both formally, for example by meditating, as
well as informally. Informal mindfulness can be engaged
in at home, work, or in between, simply by taking a
moment to direct full attention to an activity or the present
moment to allow the brain to focus on important details.

Inattentiveness in healthcare

Hospitals are notoriously busy, fast-paced work
environments. Along with other health professionals,
pharmacists and pharmacy assistants are often working
under tight time constraints with a requirement to multitask and constantly re-prioritise workloads during a
shift. Multiple interruptions compete for their attention
throughout the day, including but not limited to: phone
calls, pages, requests from multidisciplinary team
members, equipment failures, alarms, and patients and
patients’ families. These disruptions all have the potential
to interfere with the performance of complex cognitive
tasks, which can contribute to inefficiencies and errors.5
A large medication safety study undertaken in two
Australian teaching hospitals observed nurses preparing
and administering 4,271 medications to 720 patients
over a six-month period. The study aimed to examine the
impact of interruptions on the frequency of medication
administration errors. It found that each interruption
was associated with a 12.1% increase in procedural
failures and a 12.7% increase in clinical errors. The
research concluded that interruptions to nurses during
medication administration were significantly associated
with more medication errors and more severe errors,
with the risk of major error doubling from 2.3% without
interruption to 4.7% with four interruptions.6 An additional
smaller study examining the impact of disruptions on
ambulatory care dispensing found that interruptions
during drug dispensing increased the error rate by
3.42%.7 While the bulk of literature to date on distractions
and medication administration errors has focused
on doctors and nurses, it is likely that corresponding
conditions would impact pharmacists similarly.

Below is a short and simple
exercise that can be introduced
at any time during the day
to refocus your attention.
Start by stopping what you’re
doing for a few seconds and
taking a couple of slow, deep
breaths. Next, concentrate
on your surroundings and
try to make a mental note
of the following:

A short
mindfulness
exercise
5 things you can see
4 things you can feel
3 things you can hear
2 things you can smell
1 thing you can taste
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Contrarily, healthcare professionals are also encouraged
to interrupt each other to deliver time-critical information.
Certain interventions are encouraged throughout
healthcare delivery because they can contribute to
system safety and resilience, hence why a significant
amount of resources are spent training hospital staff in
assertive communication techniques. Technology can
also provide useful interruptions by prompting a clinician
to respond to a medication pump alarm and adjust an
infusion rate, for example, or attend to a medication
interaction alert while dispensing. Ironically, those same
interruptions can still be potentially harmful. Mindfulness
can assist by reducing the reaction to non-useful stimuli
by encouraging focus to remain on the task at present,
rather than being pulled away by potential disruptions.5

Mindfulness, mental health,
and pharmacy practice

Multiple mental health benefits are cited as a
consequence of practicing mindfulness, and nurturing
our mental health is essential to personal wellbeing,
workplace satisfaction, and relationships with team
members. Included in this article, my interview with
mindfulness expert Craig Hassed explores more
ways mindfulness can unlock potential personally and
collectively, especially in the modern setting. Evidence
has shown mindfulness can enhance concentration
and productivity, reduce anxiety and distress, and
improve our sense of empathy and connectedness.4
The positive outcomes of mindfulness on mental
health conditions including anxiety and depression
are well documented, however evidence pertaining to
the workplace is continuing to emerge. To investigate

outcomes within the healthcare setting, Hilton et al
conducted a review of randomised controlled trials on
the impact of mindfulness meditation in the workplace.8
Twenty-eight reviews were identified which addressed the
health and wellbeing of healthcare professionals, social
workers, informal caregivers and educators, along with
general working populations.
Twelve systematic reviews focused on outcomes for
healthcare professionals, the largest of which included 17
randomised controlled trials (RCTs). Positive results were
reported, suggesting mindfulness and meditation are
effective in reducing nurses’ state anxiety (standardised
mean difference [SMD] – 0.78; CI – 1.39 to – 0.18; 6 RCTs)
and depression (SMD – 0.51; CI – 0.78 to – 0.18, 4 RCTs)
but not trait anxiety (SMD – 0.67; – 1.52, 0.18; 3 RCTs) or
stress (SMD – 0.34; CI – 2.67, 1.99; 5 RCTs). A second
review showed reduced stress (SMD – 0.54; CI – 0.85, –
0.24;) but didn’t show a statistically significant effect for
anxiety, depression, or burnout.8 Another four reviews
addressing interventions in office workers, healthcare
professionals, and teachers and found positive effects on
distress, although effect estimates for RCT data were not
reported. These systematic reviews of RCTs conducted
in the workplace ‘show promise for healthcare providers,
nurses, and medical students but require further research
for more definitive evidence statements’.8
Nonetheless, Pezzolesi et al suggest that healthcare
professionals should be encouraged to develop
their practice of mindfulness.3 ‘This would not only
be beneficial in relieving stress, increasing attention
levels and awareness, but it is believed that the
integration of mindfulness and reflective practice in a
‘Mindful Reflective Practice’ could minimise some of
the individual factors that lead to medication error.’3
Given that a large proportion of Australians are
expected to experience a mental health condition at
some point in their life, there are strong grounds to
incorporate mindfulness into pharmacy education,
both to support the mental wellbeing of our workforce,
and to lead to a more positive healthcare environment
for patients, carers and pharmacy teams.
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Interview with Associate Professor Craig Hassed
MBBS, FRACGP, Monash University
Assoc. Prof. Craig Hassed is
from the Faculty of Medicine,
Nursing and Health Sciences.
With a medical background, Craig
is an internationally recognised
mindfulness trainer, author and
speaker in educational, health
and professional settings.

What piqued your initial interest in this topic?
I intuitively stumbled across what I would call
mindfulness in my student years – it helped me to
deal with exam pressure and competitive sport, stress
and nerves. So I practiced things I would now call
mindfulness. When I got to university, it was the same
thing, but I also became very interested in the mind–
body relationship. After I graduated, I had a regular
meditation practice and was thinking about how I
could bring this into work to help patients with stress.
A few years in, I thought: well, this is the kind of thing
that doctors should know about and be trained in!
In 1990–91, I was running some optional sessions
for students to help deal with stress using meditation,
and these were very popular with the students. The
faculty coincidentally happened to survey the students

about a whole lot of things relating to their student
experience, and one of the things they included was
a questionnaire on stress and mental health. The data
coming in showed that the students were extremely
stressed and anxious, with poor mental health.
Having that data, we knew we had to do something
about it – I received an invitation from the faculty to
introduce something into the curriculum to address the
problem. And it has continued to grow since then.

Did you experience much pushback
initially, when initiating the conversation
around incorporating mindfulness
practice into academic coursework?
The department of general practice (at Monash) in
particular was a very open-minded, creative and
innovative department, so they were used to pushing
boundaries and thinking in new ways. There was a little
bit of pushback, or scepticism from some people, but
there was a lot of open-mindedness and support as
well. I was encouraged to develop something and be
creative, but to do it in a well-grounded way, clinically
and scientifically. We’re the first university in the world
to introduce mindfulness as core curriculum, which we
did on a small scale in 1992 and it grew from there.

I was encouraged to develop
something and be creative, but
to do it in a well-grounded way,
clinically and scientifically.
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Devices such as smart phones and laptops
have become an integral part of modern-day
healthcare. How should we balance the positives
of devices such as enhanced communication,
access to resources, and efficiency, with the
potential for them to cause distraction?
Technology, when used well, is a wonderful servant.
Virtual consultations can be very much enhanced
by technology if it’s used well, and they are better
than phone calls alone. Direct interaction is a better,
more immediate and nuanced alternative, but
technology is bridging the gap well at the moment.
When technology is used poorly, it goes from being a
good servant to a tyrannical master. The impact of a
smart phone even when sitting on a desk facedown is
enough to drop performance in every way that can be
measured – for example, working memory and fluid
intelligence. It’s a micro-distractor. If a clinician says,
‘just wait a moment’ and then checks something on their
phone, then ‘ok good’, then puts the phone away and
gives their attention back to the person or patient, it’s not
necessarily a problem. But if the patient’s talking while
they’re checking something on the phone, there is an
illusion in the mind of the clinician that they’re listening to
the patient and doing something else productive at the
same time. The human brain does not pay attention to
two complex tasks at the same time; it’s a modern myth,
and technology is one of the main drivers of this belief.
A study was performed on students, in which their
accuracy in an attentional task was looked at. They’d
been asked to have their phones on their pocket on silent,
but unbeknownst to them, they were going to receive
a call to their smart phone while they were performing
the task. They found that, even the phone going off
in their pocket on silent was enough to increase the
error rate by 28%. So there you are, you’re dispensing
something and your phone goes off – even if you don’t
look at it or don’t get it out, your mind goes to the
phone which means it’s gone off-task. So that could
mean wrong drug, wrong dose. If we’re just running
on autopilot and not being mindful, we don’t even
realise how distracted the mind is most of the time.
It comes down to efficient attention switching, with
attention like a laser beam and on only one thing at a
time. It can look like complex multitasking, but it’s not.
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Anecdotally, the pharmacy profession has
a reputation for attracting neurotic ‘Type A’
personalities, i.e. those who are perfectionistic,
obsessive and have a strong orientation towards
achievement. What does the evidence suggest
around which professionals and people stand
to gain more from mindfulness practice?
Anybody can benefit from mindfulness. Not everybody’s
going to see the relevance of it – many people don’t
until they get very stressed and experience poor mental
health. One of the really important areas, in terms of
research, is the application of mindfulness for anxiety, and
particularly for preventing the relapse of depression. Even
for people who might be otherwise relaxed, though – well,
some people are too relaxed and not focused enough!
So we know mindfulness increases work engagement
and reduces burnout, and can stimulate new brain cell
growth in memory and attention regulation circuits.
When you’re doing important work as pharmacist, care
and attention to detail is a really valuable thing, but I like to
draw a distinction between two kinds of caring. One type
of care is an internal rumination about ‘what about this, or
that, and what if I make a mistake’. But I like to call another
kind of care ‘care with attention’. Rather than care with
anxiety, it’s focusing on the task – striving for excellence is
wonderful, but only if done with attention, which ultimately
will bring about calmness and better performance.

Anything else you don’t get asked about
often, but you would like to share?
I don’t want anyone to think mindfulness is just a
relaxation exercise, and think that relaxation is apathy
and ‘oh, who cares’. There’s a difference between
being inwardly calm and focused, versus relaxed and
apathetic, because the inward calm and focus is about
engagement and performing well under pressure.
One other aspect worth considering, is mindfulness in
communication and being present in the communication
process. Evidence shows that those who are more mindful
become more pro-social and more compassionate.
It’s really important for work relationships and team
cohesion and effective leadership, not just for doing
your job more effectively or the mental health aspect of
it. Attentive communication is an important part of how
workplaces and society can be more cohesive. ●
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Attentive communication is an important part of how
workplaces and society can be more cohesive.
If we’re just running on
autopilot and not being
mindful, we don’t even
realise how distracted the
mind is most of the time.
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1300 244 910

How well is Electronic
Medication Management
going in Australia today?

8am–11pm AEST, 365 days a year

We are available to pharmacists, interns and students. The volunteers who
take your calls are trained in the crisis model of telephone counselling.

For more information, visit supportforpharmacists.org.au

What is EMM, really?

To assess how well EMM is going in Australia, it
would be logical to start with a definition of EMM.
Some Australian literature describes EMM as:

Oral Nutrient Solutions

‘…a broad term covering all computer systems
involved. It is a closed loop system that
encompasses prescribing, administration,
pharmacy review, smart infusion pumps,
automated dispensing cabinets, barcode
medication administration and anything that has
electronic medicines datasets or encompasses
medication management processes.’1
This is a practical definition – apart from the assumption
that EMM is inherently a closed loop – given much of
medications management is already done electronically
at some point along its journey.
So, can EMM’s ‘wellness’ be captured by looking
at the numbers of applications on computers?
• Is it the 210 Australian public hospitals using an
EMM solution in their general wards?2
• And do we count the 106 ICUs often using
specialised Clinical Information Systems (CIS)
that include medications?3

Manufactured to one of the world’s highest GMP codes, the
TGA adaption of the European PIC/S Code of GMP.

 +61 3 9587 3948
 +61 3 9587 1720
 orders@biol.com.au
 biologicaltherapies.com.au

Manufacturer of Sterile and Non Sterile Pharmaceuticals

• Or the 5762 community4 and 1325 hospital2
dispensing and inventory management and
application installs around the country?
These more obvious medication applications are those of
front-line users, which leaves out background solutions
such as the Australian Medicines Terminology (AMT)
– a national reference set or terminology for codifying
and referring to medications. Or technology such as
the Electronic Transfer of Prescriptions (ETP), which is
experiencing its own changes as legislation and regulations
are changed to enable completely virtual ePrescriptions
(EP) to be a legal and PBS-claimable instruction and
communication from prescriber to dispenser.
Of course, there is also the My Health Record (MHR), with
its burgeoning Pharmacist Shared Medicines List (PSML)
and prescription and dispensing records, attempting to
improve transitions of care, patient ownership of health
information, and interoperability. And one should not forget
the push to Real Time Prescription Monitoring (RTPM) for
Controlled Drugs – or rather, its transition to the Monitored
Medicines that a state or territory (a jurisdiction) defines.
Lastly, for this article at least, is the information stored
in the Australian Immunisation Register (AIR), or in an
Ambulance Services CIS, part of EMM?
It’s a complex question, because healthcare
is complex, and only increasingly so.

• Or the dozens (to low hundreds) of Cancer Care
Services using their own specialised CIS?1
SHPA_Pharmacy_GRIT_Spring_2020_Half_Page_Ad

Biological Therapies is a division of
Orthomolecular Medisearch Laboratories Pty Ltd
 Suite 5, 20-30 Malcolm Road, Braeside VIC 3195
 PO Box 702, Braeside VIC 3195, Australia

Clinical Informatics Consultant,
Clinical Excellence Queensland,
Queensland Health
james.grant@health.qld.gov.au

It’s 2020, and while we don’t have jetpacks, we do have AI-discovered antimicrobials and
Netflix. But what is the state of electronic medication management (EMM) in Australia as we
start a decade of unimaginable tech advances? James Grant, Australian EMM advocate,
says this is a common question, but a devilishly hard one to answer either simply or
thoroughly. With this article, we asked him to try anyway.

The Pharmacists’ Support Service is run by pharmacists, for pharmacists.

With over 40 years of sterile manufacturing experience, Biological Therapies produces
the highest quality products that meet your safety & efficacy requirements.

JAMES GRANT
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EMM changes healthcare, while
healthcare changes EMM

The scope of ‘EMM’ or digital healthcare is part of the
challenge of encapsulating how well or far it’s going. It is
very broad and difficult to narrow down – in part because
there is risk in narrowing the focus too much. Transitions
of Care remain a riskier-than-ought-to-be event5 and only
looking at one of a hospital inpatient system, GP software,
dispensing in Outpatients, or the MHR, etc, means
missing the end-to-end picture that patients experience
– and increasingly the one clinicians experience as well.
The system, or rather systems, have changed.
Pharmacists used their dispensing software, prescribers
used paper charts, nurses used patient flow solutions
– each mostly stayed in their lane. Now, we’re seeing
and using each other’s applications. Increased
training requirements and the use of more CISs has
led to comparisons and contrasts being made, and
calls for better designed and more easily accessible
systems are one manifestation of this. Another is the
realisation that what other professions or individuals

have recorded in ‘their’ system mismatches with
‘yours’, and that it would be rather useful to simply
have moved or copied automatically to ‘yours’.
Of course, this leads to demands for integrated
or interoperable CISs, or reducing the number of
systems so it’s all in one place (or far fewer places).
Several health systems in Australia (likely all to some
degree) make use of ‘portals’ to bundle the various
sources of information and references available to its
clinicians and other staff. The MHR has necessitated
the creation of an information source that co-exists
outside of any one health system, and now interfacing
to it, and from it, is an active pursuit all around Australia.
Interfacing two or more systems can indeed improve the
user experience, as the data or information in one CIS
is made available in another without human action. For
example, Admission/Discharge/Transfer (ADT) information
from the Patient Administration System (PAS) can be
reflected in dispensing software – so that even if working
only within i.Pharmacy or Merlin, a pharmacy team
member can see where the patient is at that moment.

We’re building a new language

The next step on this journey is ‘interoperability’, where
each systems’ data is not only visible to the other,
but each system actually understands what that data
means, making it available for its own use and logic. An
example would be allergy or adverse drug reaction (ADR)
information in a PAS being not only visible in dispensing
software, but the dispensing software triggering alerts and
notifications on potential interactions – because the allergy
and ADR and medication data are mutually understood.
This is where the Australian Medicines Terminology
(AMT) as a standard list of medications – which is
only one part of the Systematised Nomenclature of
Medicine-Clinical Terms Australia (SNOMED CT-AU)
list, which also includes other terms, e.g. for diagnoses
and allergens – is a cornerstone to both interfacing and
interoperability efforts. Systems that adopt the AMT/
SNOMED CT-AU sets as their only, or primary, lists can
more easily exchange data with other systems, as well
as these systems displaying consistent wording and
descriptions for clinicians using a multitude of them.
A side effect of more CISs being interfaced, however, is
a larger interdependency between them, meaning that
errors in one system can be automatically conveyed to
another. That could be erroneous patient information,
such as a mis-entered weight or allergy, or loss of
functionality in one system reducing or stopping
functionality in another, such as between Emergency
Department triaging systems with bed allocation and
a PAS. While on the balance of things it seems that
the problems encountered by not having information
accessible through interfacing or access to many systems
are the larger ill-effect, the rules of pharmacology hold:
there’s always side effects to an effective intervention;
namely that both good and bad data are interfaced.

Why are we going through
this tangle anyway?

Going down the path of EMM, given that the above
is just a small sample of the overall program, what is
the benefit to all the work? There’s some evidence
for it decreasing the risk for medication errors and
adverse drug events,6 both because of, and in spite
of common computerised clinical decision support
(CCDS).7 This applies in paediatric settings too,8 and
the digitisation of medication prescribing, verification,
supply and administration then enables barcoded
medication administration (BCMA) at the bedside,
which can also help reduce medication errors.9
Of course, there can be no effect without side effects,
and EMM has some well-documented issues. These
include information overload, over-dependence on
technology, alert fatigue, unfavourable changes
in workload or workflow practices, new ongoing
requirements to upkeep these systems, and hybrid
systems arising where paper co-exists with EMM.10
Reconciliation support systems or sub-systems with the
specific intent of comparing medication lists before and
after select timepoints and across multiple EMM solutions,
will be a key area of improvement, and development
in this space to improve the safety of patients – as
well as the workflow of pharmacists, pharmacy staff,
prescribers and other clinicians – in the years to come.

... there’s always side
effects to an effective
intervention; namely
that both good and bad
data are interfaced.

Figure 1. The current number of ‘digital hospitals’ in Australia and New Zealand – where ‘digital hospital’ means the site is using a
general purpose EMM solution throughout their inpatient wards (as the coloured dots, compared to grey markers for hospitals and health
clinics without a general purpose EMM). Click on the image to be taken to the interactive map! (Source: https://bit.ly/dhospmap)
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Table 1: Shortlist of systems containing medication data, or related data systems (alphabetical, zig zag layout).
AllScripts Electronic Medication
Manageament

Antimicrobial Stewardship (AMS)
applications

Australian Immunisation Register (AIR)

Australian Medicines Terminology
(AMT)

Automated Anaesthetic Record
Keeping (AARK)

Automated Dispensing Cabinets (ADC)

Best Practice (BP)

BESTmed platform

Charm Oncology Information System

Drug Error Reduction Software
(DERS)

Electronic Drug Register (EDR)
Solutions

Electronic Prescriptions (ePrescriptions)

Emergency Department Information
System (EDIS)

Enterprise Discharge Summary
(EDS)

Epic Electronic Medication Management

eRx Express

eRx Script Exchange

Fred Dispense

Genie Solutions

GP Complete

HealthCare Software Clinical Suite

HealthEngine

HotDoc

i.Pharmacy (iPhcy)

IMPAX CV

Individual Patient Approval (IPA)
applications

IntraHealth

Laboratory Information System
Program (LIS)

List of Approved Medicines (LAM) /
Approved Formularies

MedChart

Medical Director

Medication History Documenting and MedicineInsight
Managing Solutions

Medimap

MedLink

MedTech

MedView

MedView Flow

Merlin

Metavision

Millennium FirstNet Solution

Millennium Medications Management

Millennium SurgiNet (SN)

Millennium SurgiNet Anaesthesia
(SAA)

MIMS Drug Reference

Minfos

Mosaiq Medical and Radiation
Oncology System

Multum AU Drug Reference

My Health Record (MHR)

National Product Catalogue (NPC)

Patient Summary Medication List (PSML)

PBS Online Service

PharmNet Inpatient

QH Consumer Integrated Mental Health
Application (CIMHA)

QH Electronic Ambulance Report
Form (EARF)

QH Operating Room Information
Management System (ORMIS)

QH ScripTraker

QH The Viewer (TV)

Queensland Health Enterprise
Reporting System (QHERS)

Radiology Information Systems (RIS)

Real Time Prescription Monitoring
(RTPM) and Reporting (RTR)

RxMedChart Paperless Medication
Management

Stat Health Systems

SVHA Electronic Drug Register
Solution

Telstra Communicare

Telstra Medication Management

Telstra Web Electronic Medical
Record (EMR)

Winchart

WorkMAPP

Note 1: This list contains systems (e.g. HealthEngine, Millennium SurgiNet) that do not focus on medications
data, yet do contain it – often as uncodified or freetext information. Note 2: This is not an exhaustive list!
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The verdict

So, how well is EMM going in Australia? Around the
country there is persistent and determined digital
transformation of healthcare. Corridor conversations
increasingly note the MHR is an often and readily
used reference for medication history taking, where it
was once feared to be too incomplete or unreliable for
large uptake. Using the data sitting in these systems
to show what medications are where, or which patients
are admitted with a positive coronavirus result, or how
many are awaiting their result, has shown that making
health decisions and work can be easier – if the
time and resources are dedicated to pursuing these
opportunities. Relatively rapid changes to enable more
ways of legal ETP, and commencement of EP due to
COVID-19, seems to have whet appetites for more digital
health capabilities, including larger scale data and
analytics tools to more accurately and speedily respond
to health demands in as agile a way as possible.
In the years to come, then – and sooner than we think
– there won’t be EMM and ‘paper medications’, it will
just be medication management. Digital Health will
just be Health. And the challenging and rewarding
work of providing the best available care to patients
will continue using more integrated, interoperable and
embedded EMM and digital health solutions. ●
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Sourcing medicines
information about international
pharmaceutical products
Practical tips and tricks when looking
outside of the Australian context
Sometimes it is necessary to obtain detailed
information about pharmaceutical products
available in countries outside of Australia.
Reasons for this may include:
1. A
 medicine for a particular therapeutic
need is not marketed in Australia. It may
be supplied here as imported stock
on a Special Access Scheme (SAS)
basis, or a suitable equivalent prepared
extemporaneously locally.
2. A medicine for imminent marketing
in Australia. International experience
and information is required to
determine local guidance.

CLAIRE KEITH
Senior Pharmacist –
Medicines Information, Pharmacy
Department, Austin Health, VIC
Medicines Information
Leadership Committee member
claire.keith@austin.org.au

Core reference resources

Martindale: The Complete Drug Reference

Published in the United Kingdom (UK) with an
international focus. This can be particularly helpful
in identifying countries where the product has
been marketed, including historical information (the
‘Preparations’ section at the end of each monograph).

AHFS Drug Information

Published in the United States (US) with a US
focus, this combines manufacturer’s information
with detailed independent content.

Lexicomp

Published in the US, combines manufacturer’s
information with independent content. US focus.

Drugdex (a product within Micromedex)

3. A
 patient in Australia taking medicines
sourced overseas. For example, related
to travel or personal importation.

Published in the United States, combines
manufacturer’s information with additional
referenced content. Has a US focus.

4. A
 dditional technical information is needed
but not covered in Australian product
information. For example, temperature
stability, additional indications, or
other routes of administration.

This has a similar chapter structure to the Australian
Medicines Handbook (AMH), and is updated twice
a year. Includes indicative price information within
the UK National Health Service (NHS) setting and
additional non-pharmacological and diagnostic tools
and criteria. The paediatric version (British National
Formulary for Children) is updated annually.

Techniques and resources that may be of
assistance when searching for information
are listed below.* Each situation requires
a tailored, holistic approach, including
consideration of the enquirer’s expertise,
patient demographics, clinical situation, local
context, and any information deadlines.
* The focus of this document is conventional pharmaceutical
products. It does not cover complementary medicines or dietary
supplements etc.

British National Formulary
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International regulatory resources
Information listed by regulatory
authorities may include:

a) T
 he manufacturer’s product information, or
international equivalent (e.g. UK Summary
of Product Characteristics)
b) Regulatory correspondence, and technical content
(beyond what is contained in the product information)
This following list of resources is not exhaustive.
Each country has its own medicines regulatory
authority, equivalent to the Therapeutic Goods
Administration (TGA) in Australia. It can be a
starting point to find out technical information about
medicinal products licenced in a specific country.
European Medicines Agency (EMA) and the various
medicine registers in the different Member States of the
European Union (EU) and European Economic Area
(EEA). Available from <https://www.ema.europa.eu/en/
medicines/national-registers-authorised-medicines>.
Electronic medicines compendium (UK) for information
approved by the UK Medicines and Healthcare
Products Regulatory Agency (MHRA)* or the European
Medicines Agency (EMA) for use in the British context.
Available from <https://www.medicines.org.uk/emc>.

Connecting with health
professionals in Australia
or internationally, including
Medicines Information Services

1. In the first instance, we would recommend thorough
investigation of your local resources – both at your
workplace and/or within the Australian network of
Medicines Information Services. See <https://www.
shpa.org.au/medicines-information-services>.
2. If there is strong need for information in your
workplace, efforts may be made to contact pharmacists
internationally for assistance. A courteous approach
is required, and persistence may be necessary
(including recognition of time zones/national holidays).
The United Kingdom Medicines Information (UKMi)
– Directory of Services (available from <http://
www.ukmi.nhs.uk/ukmi/directory/default.asp>) may
connect you with UK pharmacists, and includes
listings for Republic of Ireland and Channel Islands.
3. T
 he FIP Health and Information Stream (HaMIS):
Website: <http://www.fip.org/health-and-medicinesinformation>.
Facebook page: <https://www.facebook.com/
FIPPharmInfo/>.

Medsafe, the New Zealand Medicines and Medical
Devices Safety Authority. Available from <https://www.
medsafe.govt.nz/Medicines/medicine-information.asp>.

4. A
 relevant national pharmacy association
or university pharmacy school.

DailyMed by the US National Library of Medicines.
Available from <https://dailymed.nlm.nih.gov/dailymed/>.

Follow up of detail from
published academic articles

US Food and Drug Administration. Available from
<https://www.fda.gov/drugs/resources-you-drugs/
information-healthcare-professionals-drugs>.

Academic medical articles can sometimes
provide limited information about the formulation
or preparation of pharmaceutical preparations.
If more detail is needed, consider:
a) c ontacting the corresponding author listed on
the article (usually email address listed);
b) contacting a hospital pharmacy at
the site of author; and/or

c) visiting clinical trial registration websites, such as:
Australian New Zealand Clinical Trials Registry.
Available from <https://www.anzctr.org.au/>.
ClinicalTrials.gov by the US National Library of
Medicine. Available from <https://clinicaltrials.gov/>.
World Health Organization International Clinical
Trials Registry Platform (ICTRP). Available
from <https://www.who.int/ictrp/en/>.

Twitter as a professional tool

Twitter can be an excellent tool to learn from and/or
connect to medical experts internationally, particularly
on hot topics or niche areas of practice. Examples could
include COVID-19 management, or a recently published
academic paper which has received media interest.
Awareness of best practice around confidentiality
and professionalism is necessary – most institutions
have specific social media policies as guidance.

Translating foreign language
documents (including
product information)

Strategies to overcome the barrier of information
written in another language can include:
• Requesting an English version/translation
via the pharmaceutical wholesaler or
international supplier/manufacturer
• Google Translate app or other translation apps/websites
• Considering whether any colleagues have
the required foreign language skills
Caution is required with any foreign language
translations as responsibility lies with the user
unless a qualified translator is utilised.

A focus on safety of supply
outside of the Australian
regulatory system – a reminder

Whenever you are involved in the procurement
of imported medicines (directly or indirectly), it is
crucial to focus on safety of supply. The World
Health Organization estimates 10% of medicines
in low-and middle-income countries globally are
counterfeit,1 with risks including a lack of active
agent and/or inclusion of harmful ingredients.2 ●

The website resources listed here were current at the
time of writing, and while it provides suggestions, it is
not exhaustive. Many resources are open access, while
some require a paid subscription, which may be available
individually or through hospital/state health networks.
The SHPA Medicines Information Discussion Forum
provides an excellent opportunity to seek assistance
from Australian colleagues. SHPA maintains a directory
of Australian Medicines Information Services, including
contact details, available from <https://www.shpa.org.au/
medicines-information-services>.
With acknowledgement to the 2020 Medicines Information
Leadership Committee for their assistance: Felicity Prior,
Elizabeth Anderson, Sally Brooks, Catherine Leggett, Jeanie
Misko, Helen Trenerry and Yee Ching Ng. Also Austin Health
Medicines Information pharmacists: Catherine Wood and
Gina McLachlan.
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IRON: To top up,
or not to top up?

Intravenous iron infusions in
residential aged care facilities
Fiona Dickson provides a view into an
innovative Residential Inreach service at the
Royal Melbourne Hospital, in which rapid
IV infusions are administered to residential
aged care patients in their facility, with the
pharmacist playing a key role in this quest
to provide optimal care while avoiding a
tricky hospital admission.

Background

Anaemia is defined in men and women as haemoglobin
(Hb) < 130 g/L and < 120 g/L respectively.1 It is estimated
that 30% of US cases of anaemia in older people (>65
years) are iron deficiency anaemia (IDA).2 IDA is defined
as the presence of low Hb, ferritin levels or low serum iron
and transferrin saturation levels; patients may experience
fatigue and impaired functional capacity, as well as an
increased incidence of hospitalisation and mortality.1 The
older population is also likely to experience multifactorial

FIONA DICKSON
RMH Pharmacist,
Specialist interest HITH services
fiona.dickson@mh.org.au

anaemia due to concomitant conditions such as chronic
inflammation, renal insufficiency, folate deficiency and
vitamin B12 deficiency. Oral iron therapy is effective
first-line management for most patients but may not
be sufficient for multifactorial anaemia.2 Furthermore,
it has been reported that the elderly population shows
a higher incidence of intolerance to oral iron, mainly
due to gastrointestinal (GI) adverse effects (nausea
and constipation).3 Iron replacement, therefore, can
be challenging in the older population. Intravenous
(IV) iron is an alternative treatment for replenishing
iron stores, with less reported GI side effects.
IV therapy is not without risks however; allergic reactions,
potentially life threatening anaphylaxis and non-allergic
infusion reactions have been reported in the literature.4,5
Traditionally, admission to hospital has been required,
and in frail and/or functionally impaired residential
aged care facilty (RACF) residents, this has associated
morbidity. A risk–benefit assessment approach must
be considered alongside the treatment options.

doi: 10.24080/grit.1287
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The newer intravenous iron agents with shorter infusion
times have provided a desirable alternative. This has
seen Australian Residential Inreach (RIR), Outreach
and Hospital in the Home services utilising these
intravenous iron infusions in RACF patients. The risks
of allergy and infusion reactions remain, however, and
therefore appropriate facilities must be in place to
manage these, including trained personnel, resuscitation
equipment and medication. Administration of premedication prior to iron infusions is less routine.
This article shares the experience of The Royal
Melbourne Hospital (RMH) RIR Nursing service in offering
administration of intravenous iron to our RACF community.

Referral process
An outline of our RIR-led intravenous iron administration
process is provided in Figure 1. This applies to a
catchment area of approximately 37 RACFs and
1860 residents.
A standardised RIR referral template is completed.
Information is supplied by the GP and includes
past medical and medication history, allergies and
relevant pathology results (FBE, UEC, Calcium,
Magnesium, Phosphate and Iron studies).
The received referrals are screened and reviewed by
both the nursing and medical RIR teams. Approved
referrals are communicated to RACFs by the RIR nurses.
The RIR nurse supplies the patient or their next
of kin (NOK) with the RMH iron infusion patient
information brochure. Further verbal or written
counselling can be provided by the nurse and/
or doctor if requested by the patient or NOK.
GP referral
Inreach assessment of referral
Review of bloods
Patient information
Administer IV iron
Figure 1. Melbourne Health Residential Inreach (RIR)-led
intravenous iron administration process
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Currently our service uses ferric carboxymaltose, which
doesn’t need a test dose and can be administered rapidly
(over 15 minutes).6 Residents are same-day admissions
and meet Pharmaceutical Benefits Scheme criteria. The
ferric carboxymaltose infusion is prepared at the RACF by
the RIR nurse and administered using an infusion pump
and drug library settings. Facilities must have appropriate
resuscitation equipment (oxygen and suction) on site
for the RIR team to use, and treatments (antihistamines,
steroids) are accessible from the RIR drug bag. An RIR
nurse and doctor are present during the infusion. To
optimise efficiency, pairing up resident infusions and
reviews at the same facility occurs when possible. Post
infusion, follow-up information is communicated to the GP.
The hospital pharmacist role includes supply of the
infusion medication and provision of clinical input,
including dose optimisation. The pharmacist may also
assist in education of the patient/NOK as well as the
nursing staff.

Reactions

Historically, a major barrier to the delivery of iron
infusions in the community setting has been concern
regarding the likelihood and potential severity of
infusion reactions.4,5 Published data indicates that it
can be difficult to differentiate between true allergic
reactions and infusion-related reactions.1,4,5 Reported
infusion-related reactions include palpitations,
dizziness, flushing of the face, myalgias of the chest
and back, and spasms of the neck and back region.
Within our service, to date, there have been zero true
allergic reactions and zero infusion-related reactions
across the 41 infusions given so far. Literature consensus
on true allergic reaction rates is scarce but a US
article suggested a prevalence of less than 0.1%.7

Future work
Case study

Mr GR, 74-year-old RACF resident
PmHx:
Depression, Crohn’s Disease, CVA,
Eczema, PE, Cataracts, Frozen Shoulder
Meds (NKDA):
Paroxetine 40mg mane
Adalimumab 40mg fortnightly
Clopidogrel 75mg mane
Mesalazine MR 1g BD
Vitamin D 1000units mane
Pantoprazole 40mg mane
Paracetamol 500mg qid prn
Warfarin 2mg Sunday
Warfarin 1.5mg M-S
Iron Studies
Hb 124 g/L, INR 2.4
Ferritin 16microg/L
Iron 5 micromol/L
Transferrin 2.7g/L
Transferrin 7%
Weight 70kg
Ferric carboxymaltose dose7 1400mg
Initial dose 1g
Subsequent dose 400mg
Observations
BP 108/75 mmHg
Pulse 78 (beats per min)
Resp 16 (breaths per min)
Temp 37.5oC
SpO2 97%
Received infusion – no infusion
reactions or complications.

Data

From September 2019 to October 2020, we
received 72 referrals for residential care patients.
Of these, 41 infusions were administered,
six approved referrals are currently awaiting
treatment, and 25 referrals were declined.
Reasons for declining referrals included:
resident not iron deficient on repeat blood
screen (n= 9); acutely unwell (n=2); received
iron infusion during a hospital admission
(n=5); deceased (n=2); and other (n=4).

Improved patient quality of life. Less fatigue
and still able to mobilise at the RACF.

Collaborative sharing of work and data among these
services may enable standardised practice and
management of residents in primary care. Expanding
the role of the pharmacists in these services may allow
further face-to-face contact with patients (e.g. providing
Ferrinject information) or this could be achieved by
utilising Telehealth video calls. This in turn may open
the door to exploring other potential outpatient groups
(e.g. heart failure patients) who may benefit from the
administration of IV iron infusions, and the possibility of
utilising RIR, Outreach or Hospital in the Home services
to provide such treatments in the patients’ homes. ●
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This series brings you up-to-date information about medication safety issues
and strategies to prevent medication errors. It draws on Australian incidents
and US experience, including (with permission) material from ISMP Medication
Safety Alert! – a bulletin published by the US Institute for Safe Medication
Practices (www.ismp.org). This series is coordinated by Penny Thornton,
BPharm, FSHP, CertHealthEcon (Consultant, Quality Assurance in Medication
Safety) in consultation with the SHPA Medication Safety Leadership Committee.
Contributions to Australian incident reports are welcome and should be sent to
medsafety@shpa.org.au. All incidents are de-identified prior to publication.

AUSTRALIAN INCIDENTS
Ketamine overdose
A second Met Call was received for a patient with
uncontrolled pain. The attending Anaesthetic registrar
requested a stat dose of 20 mg IV Ketamine to be given.
This was drawn up by the attending nurse who diluted
the contents of a 200 mg (2 mL) Ketamine vial to 20 mL
with Saline (10 mg/mL) and labelled the syringe as such.
The syringe was given to the Trauma resident doctor at
her request for administration. On handing the medication
to the RMO, the nurse stated what the concentration
was in the syringe, which was also labelled with the
correct medication and concentration, however the RMO
administered the full contents of the syringe (200 mg).
It appears that the RMO was expecting to receive the
requested dose, and in this mindset, didn’t actively listen
to the verbal information given, or observe the syringe
labelling. Could this incident also highlight unfamiliarity
with doses/volumes administered in such a situation?

Lessons to be learned from this incident
• Was this a case of poor communication
in the acute situation or should the nurse
have drawn up the dose requested?

• What was accepted practice in this situation?
[Australian Incident No 222, May 2020]

A hidden message
A patient with dementia, requiring sedation was
transferred to the high dependency unit and due to her
deteriorating mental state, a 15 mg Oxazepam tablet was
crushed and put in her piece of cake for afternoon tea.
The patient had severe cognitive deficits with increased
paranoid ideation.
The family was aware of need to conceal medication
however in this different setting, the piece of cake
wasn’t immediately eaten by the patient and was then
inadvertently consumed by her husband. This gentleman
was noted to be heavily snoozing throughout the afternoon.
[Australian Incident No 223, Jun 2020]

Be careful which driver is used?
A patient was in resuscitation in the Emergency
Department, intubated for ongoing seizure activity.
Post anaesthesia induction, sedation with morphine
and midazolam was requested by the anaesthetist.
Morphine was drawn up as per the Paediatric Reference
for an 8 kg child as 8 mg in 50 mL of 5% glucose and
Midazolam was also drawn up as per the same reference
for an 8 kg child as 26 mg in 50 mL of 5% glucose.
Both were inserted into separate syringe drivers and
connected to a 3-way tap at the patient. The Morphine
syringe driver was commenced at 60 microg/kg/hr (3
mL/hr) and Midazolam at 4 mL/hr. On advice from the
neurology paediatric team the morphine was ceased
a short time later and Midazolam was reduced to 2

mL/hr. It was later noticed that the syringes had been
loaded incorrectly with the syringe labelled MORPHINE
in the syringe driver that was supposed to be running
MIDAZOLAM and the syringe labelled MIDAZOLAM
inserted into the syringe driver that was supposed to be
running MORPHINE. Therefore, the patient had been
receiving MORPHINE when MIDAZOLAM was intended.
[Australian Incident No 224, Jun 2020]

Oxycodone modified release
identification concern
We were recently made aware of an issue with the
labelling of the Sandoz brand Oxycodone 5 mg MR
tablets. The new foil packaging no longer clearly identifies
the tablets as controlled release and the controlled release
information on the box is relatively small. According to
the drug company, there was an update of the packaging
approved in February 2020 in line with TGO91 standard
for labels of prescriptions and related medicines. On
further review of this standard however, we were unable
to find any specific mention of requirements to include
the dose form on the blister strips in the legislation.
As an interim solution, we are currently attaching
additional labels to our stock, we’ve initiated a request
to Sandoz for review of the label and we have forwarded
this information to the TGA. We would be interested
to hear what other sites are doing about this issue?
[Australian Incident No 225, Jun 2020 from the
Medication Safety Practice Group discussion]

INTERNATIONAL INCIDENTS
COVID-19: Inability to weigh patients
during telehealth encounters
An oncology clinic reported an unintended consequence
of telehealth visits – the inability to document an accurate
weight, leading to incorrect dosages of weight-based
drugs. In this case, the patient had come into the clinic
for her first chemotherapy treatment – protein-bound
PACLitaxel and gemcitabine. Due to COVID-19, the
patient had been participating in telehealth visits for
several months prior to her first chemotherapy treatment,
during which measured weights were not obtained or
regularly updated. The patient’s weight had not been
measured or updated for 4 months; however, a weight

was obtained when she arrived at the oncology clinic
for her first dose of chemotherapy. Unfortunately, the
current chemotherapy plan had been based upon the
previous weight measured 4 months ago. The patient
had lost substantial weight since that time, and while
double checking the chemotherapy dose, the nurse
noticed that the patient’s body surface area (BSA) was
7% lower than the BSA listed on her chemotherapy
treatment plan. In this organisation a BSA difference of
5% or greater requires a change in the dose; however,
it took more than 2 hours to authorise a revised dose
based on the patient’s current BSA, delaying the
beginning of chemotherapy administration. The clinic is
working on a process to flag weights in the electronic
health record that require updating prior to prescribing,
dispensing, and/or administering doses of weight-based
medications. The clinic staff is now inquiring about
weight loss or gain during all telehealth encounters.
[ISMP Medication Safety Alert! 14 May 2020]

COVID-19: Entering just a few letters for an
ADC drug name search leads to an error
In the intensive care unit, a 40-year-old intubated man
with COVID-19 received verapamil instead of VERSED
(a former brand of midazolam). The patient had become
agitated, so the physician verbally asked a nurse to
increase the dose-rate of the patient’s propofol infusion
and to administer ‘Versed’ 2 mg IV push. The nurse used
the override feature in the automated dispensing cabinet
(ADC) to select and access the drug “Versed” by entering
the first few letters of the drug name. She accidentally
selected and removed a vial of verapamil (5 mg/2 mL)
from the ADC, which was available via override. The nurse
administered verapamil IV push to the patient, believing
it was ‘Versed.’ She did not employ the available bedside
barcode scanning system because the medication was a
verbal order and had not yet been entered into the health
record. About 15 minutes later, the nurse recognised the
error when documenting administration. The patient was
monitored and suffered no long term harm from the error.
The hospital is now assessing its verbal order practices,
intending to eliminate their use except in emergencies;
examining its ADC override practices, intending to
restrict their use; increasing the minimum number of
letters used when searching for drugs in the ADC; and
taking all the necessary steps to optimise the bedside
barcode scanning system. In our Guidelines for Safe

doi: 10.24080/grit.1290
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Electronic Communication of Medication Information
(www.ismp.org/node/1322), we recommend using at
least 5 letters when searching for a drug in electronic
systems. This error sounds eerily similar to a fatal
ADC vecuronium-Versed mix-up, which was published
in our January 17, 2019 newsletter (www.ismp.org/
node/1366). Please see that newsletter issue for
recommendations related to limiting and monitoring
ADC overrides and safe drug name searches.
[ISMP Medication Safety Alert! 14 May 2020]

COVID-19: Missed doses
One hospital analysed numerous reports of missed
medication doses for COVID-19 patients. Some
reports involved missed doses of albuterol inhalers
due to communication failures between nurses and
respiratory therapists at the beginning of the COVID-19
pandemic. With improved communication strategies
between departments, the issue has since been
resolved. Other reports of missed doses related to
the need to frequently enter patients’ rooms for drug
administration. This resulted in further consolidation of
standard medication administration times so that efforts
to conserve personal protective equipment (PPE) and
nurses’ time at the bedside could be continued.
[ISMP Medication Safety Alert! 14 May 2020]

COVID-19: Double concentration
(2%) propofol product available
PROPOFOL-LIPURO 1% and 2% (Propofol)

B.Braun Australia Pty Ltd, has received marketing
approval for PROPOFOL-LIPURO 2% (propofol 20
mg/mL) emulsion in 50 mL vials in addition to their
1% products in the USA. Note that this 2% product
contains double the propofol concentration of (20 mg/
mL) of Diprivan, which is a 1% (10 mg/mL) formulation.
This strength will help address the unprecedented
demand for propofol for patients requiring sedation
via continuous infusion during mechanical ventilation
in an intensive care unit (ICU) during the COVID-19
pandemic. There is an obvious concern with PropofolLipuro 2%, given its double concentration.

MEDICATION SAFETY

Use of the product may lead to overdoses if practitioners
are unaware of the different concentration. Use of
Propofol 2% should be carefully reviewed by an
interdisciplinary committee including pharmacy,
nursing, medical, anaesthesia, critical care, and
ambulatory care representatives. Prior to use, all
critical care prescribers (including those redeployed
to COVID-19 critical care units), nurses working
in critical care units, and anaesthesia providers
should be alerted to the double concentration.
[ISMP Medication Safety Alert! 14 May 2020]

Differences between human error, atrisk behaviour and reckless behaviour
Organisations often struggle with differentiating and
responding justly to human error, at-risk behaviour
and reckless behaviour. Human error is inadvertent.
With at-risk behaviours, often staff knowingly violate
policies and procedures because they have lost the
perception of risk associated with the violation or
mistakenly believed it to be insignificant or justified.
Reckless behaviour is the conscious disregard of
what is known to be a substantial and unjustifiable
risk (not just the conscious disregard of a policy).
In a ‘Just Culture’, human error is managed by
consoling the individual and redesigning the
system to make it more human error proof. At-risk
behaviour is managed by coaching the individual to
see the risk, system redesign, and a reward system
that encourages safe behavioural choices.
Reckless behaviour is managed through disciplinary
actions. The focus of safety programs should
be the just and proactive management of at-risk
behaviours, not just the management of inescapable
human error and the rare reckless behaviour.
[ISMP Medication Safety Alert! Action Agenda May - June 2020]

Subtherapeutic heparin infusions:
Is your organisation at risk of
bypassing soft low-dose alerts?

Inappropriate fentaNYL patch
prescriptions at discharge for
opioid-naïve, elderly patients

In a large health system, most heparin infusions required
weight-based dosing using a standardised, indicationbased protocol. After a smart pump programming error
resulted in a subtherapeutic heparin dose of 12 units/hour,
analysis of aggregate pump data identified 25 similar
cases within a 2-month period. When programming the
pump, users had selected “non-weight-based” heparin
in error, often overriding the resulting low dose alert.

We recently heard from a long-term care (LTC) pharmacy
about an increase in the prescribing of transdermal
fentaNYL patches for elderly patients. In most cases, the
pharmacists reviewing the patients’ orders determined
that the fentaNYL patches had been inappropriately
prescribed for opioid-naïve patients, sometimes to treat
acute pain rather than chronic pain. In several cases,
the fentaNYL patches had been prescribed because
of a documented allergy to another analgesic, such as
codeine. However, further investigation showed that the
“allergy” was a minor intolerance to the analgesic, usually
gastrointestinal, such as mild nausea or constipation.
The more common underlying cause of prescribing
fentaNYL patches inappropriately appears to be a
knowledge deficit about the dangers of prescribing this
potent opioid analgesic to opioid-naïve patients. Several
of these events began in a hospital, with opioid-naïve
patients receiving prescriptions for fentaNYL patches
after treatment in an emergency department (ED) or upon
discharge and transfer to a LTC facility. ISMP has written
about this well-known problem for decades. Since it is
still an ongoing problem, it is time to revisit this issue.

Standardise to weight-based dosing to reduce the
risk of administering heparin infusions as units/hour
instead of units/kg/hour. If there are indications for
which weight-based heparin dosing is not feasible,
limit the non-weight-based programming choice to
the care area/profile where it is needed. Establish
a hard stop for heparin low-dose alerts. Implement
smart pump interoperability or employ an independent
double check for user-programmed heparin infusions.
[ISMP Medication Safety Alert! Action Agenda May - June 2020]

US Food and Drug Administration
(FDA) removes syringe administration
from vinCRIStine labelling

Background

The practice of dispensing and administering
vinCRIStine via syringe should be eliminated.

In 1990, DURAGESIC (fentaNYL transdermal system)
was approved by the US Food and Drug Administration
(FDA). Years later, generic fentaNYL patches became
available. As early as 2005, FDA published a public health
advisory and information for healthcare professionals
regarding the appropriate and safe use of the fentaNYL
transdermal system, noting that serious, life-threatening,
or fatal respiratory depression may occur.1 FDA
followed up with another advisory in 2007, stressing
that transdermal fentaNYL is only indicated for use in
patients who are opioid-tolerant with documented chronic,
moderate-to-severe pain.2 Today, the official prescribing
information recommends use of fentaNYL patches
only in opioid-tolerant patients for the management of
pain severe enough to require daily, around-the-clock,
long-term opioid treatment and for which alternative
treatment options are inadequate. According to the
prescribing information, patients considered opioidtolerant are those taking, for 1 week or longer, at least:

[ISMP Medication Safety Alert! Action Agenda May - June 2020]

• 60 mg of oral morphine per day

In 2019, ISMP called on FDA to eliminate vinCRIStine
syringe administration in official product labelling. More
than 130 deaths have occurred from accidental intrathecal
injection of the drug via syringe – no cases have been
reported with dilution of the drug in a minibag. In June
2020, FDA asked Pfizer to revise the product labelling.
Pfizer complied, removing all references to vincristine
administration via syringe from the package insert.
To reduce the potential for fatal medication errors
due to incorrect route of administration, vinCRIStine
should be diluted in a flexible plastic container
and prominently labelled as indicated:
“FOR INTRAVENOUS USE ONLY – FATAL
IF GIVEN BY OTHER ROUTES.”

• 60 mg of oral HYDROcodone per day
• 30 mg of oral oxyCODONE per day
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• 25 mg of oral oxyMORphone per day
• 8 mg of oral HYDROmorphone per day
• 25 mcg of transdermal fentaNYL per hour
• An equianalgesic dose of another opioid
In addition, in 2012, FDA approved an extendedrelease (ER) and long-acting (LA) opioid analgesic Risk
Evaluation and Mitigation Strategy (REMS) to ensure the
benefits of prescribing ER and LA opioids, including
fentaNYL patches, outweigh the risks.3 In 2018, that
REMS was modified to reduce the risk of abuse, misuse,
addiction, overdose, and deaths due to all prescription
opioid analgesics.4 The REMS strongly encourages
specific training about the risks and safe use of opioids
for all healthcare providers involved in the management
of patients with acute or chronic pain. FDA believes that,
with training, the proper analgesic will be selected for
the patient and used with appropriate clinical oversight
and monitoring. The agency has even created a
blueprint to specify the content of an opioid educational
program for healthcare providers.5 However, there is
no mandatory federal requirement for REMS-compliant
education about opioids, including fentaNYL patches,
as a precondition to prescribing, as FDA concluded that
monitoring compliance would be unduly burdensome.

MEDICATION SAFETY

medication orders. Looking at the resident’s medication
history, the pharmacist determined that the resident
had not received a prescription for opioids in the past
year, revealing he was opioid-naïve. The consultant
pharmacist contacted the prescribing ED physician
to discuss the order for the fentaNYL patch. The ED
physician reported that the resident had received “3
small IV push doses” of fentaNYL in the ED, mistakenly
believing this to mean the resident was opioid-tolerant.
Additionally, the ED physician had prescribed the
fentaNYL patch because the resident had a documented
allergy to codeine. Thus, the ED physician mistakenly
believed the fentaNYL patch was the only viable option.
The consultant pharmacist clarified that the LTC records
indicated that the resident had experienced mild nausea
and stomach upset while taking HYDROcodone and
acetaminophen (paracetamol) when he was younger,
which is not an allergy but rather a mild intolerance. The
ED physician changed the resident’s analgesic to oral
oxyCODONE 5 mg as needed every 4 to 6 hours.

Event 2

The LTC pharmacy that reported the rise in inappropriate
prescribing of fentaNYL patches provided numerous
examples, three of which originated in hospitals and
are described below. Again, most of these events
demonstrated the prescribers’ lack of knowledge
about avoiding this analgesic in opioid-naïve
patients and/or an inaccurate classification of a drug
intolerance as an allergy. Prescribing a fentaNYL
patch to elderly, opioid-naïve patients can result in
fatal or life-threatening respiratory depression and
overdose. Additionally, with the elderly population,
there are a number of risk factors, including agerelated comorbidities, polypharmacy, and drug-drug
interactions, that can further contribute to an unintentional
overdose if opioids are inappropriately prescribed.

An 85-year-old hospitalised patient with persistent
pain from a recent fall was discharged with orders for
HYDROmorphone 1 mg by mouth every 4 hours as
needed for pain, which he had received during his 3-day
hospitalisation. Before the patient was transferred to a
LTC facility, the physician also prescribed a 50 mcg/
hour fentaNYL patch to be applied at discharge for pain
management. When reviewing the transfer orders, a
LTC pharmacist noticed that the patient did not have a
history of taking opioids prior to his 3-day hospitalisation
and was concerned about the fentaNYL patch that had
been applied prior to transfer, particularly in combination
with the prescribed HYDROmorphone. The pharmacist
contacted the LTC physician, who initially did not want
to discontinue the fentaNYL patch since it had been
recommended by the hospital physician. The pharmacist
was persistent and convinced the LTC physician that
the fentaNYL patch was unsafe in the elderly, opioidnaïve patient. The patch was removed and discarded.

Event 1

Event 3

Inappropriate prescribing of fentaNYL patches

An 88 year-old resident from a LTC facility fell and was
taken to a local hospital ED, where multiple rib fractures
were diagnosed. Upon discharge from the ED, the
resident was prescribed a transdermal fentaNYL patch,
25 mcg/hour, every 72 hours. When the resident returned
to the LTC facility, a consultant pharmacist reviewed the
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A 65-year-old patient with back pain had been taking
HYDROcodone with acetaminophen 5 mg/325 mg once
or twice daily for the past week. When he was hospitalised
for a different reason, he mentioned taking this oral
analgesic periodically for back pain when asked about
his medication history. The patient was concerned that

his back pain would worsen during hospitalisation and
asked the nurse if he could try a “pain relieving narcotic
patch.” The nurse documented this request. When the
patient was discharged the next day to a LTC facility for
rehabilitation, the physician noticed the patient’s request
to try a “pain relieving narcotic patch” and prescribed
a fentaNYL patch 25 mcg/hour every 72 hours for back
pain, which he included on the patient’s transfer orders.
A LTC pharmacist reviewing the transfer orders contacted
the prescriber, who stated that the patient did not want
to take analgesic tablets any longer and had personally
requested the patch. Through further discussion with
the pharmacist, the prescriber realised the patient was
not an appropriate candidate for a fentaNYL patch and
instead ordered oral HYDROcodone with acetaminophen
5 mg/325 mg every 4–6 hours for back pain.

Recommendations

ISMP is concerned about these and other reports of
inappropriate prescribing of fentaNYL patches for opioidnaïve, elderly patients. FentaNYL patches should only
be prescribed for patients who are opioid-tolerant with
persistent, moderate-to-severe chronic pain that requires
around-the-clock, long-term opioid administration. This
is so critical to safety that, in 2018, ISMP called for the
elimination of prescribing fentaNYL patches for opioid
naïve patients and/or patients with acute pain in our
Targeted Medication Safety Best Practices for Hospitals
(www.ismp.org/node/160). In 2020, this Best Practice
was incorporated into a new Best Practice (#15) to
verify and document the patient’s opioid status and
type of pain before prescribing and dispensing ER or
LA opioids. The most recent stream of reports, some
of which are described above, are closely associated
with a knowledge deficit about pain management and
proper prescribing of fentaNYL patches. These examples
and others help substantiate the fact that reliance on
product labelling and practitioner education alone will
not do enough to solve this life-threatening problem. Yes,
prescribers should be educated about safe fentaNYL
patch prescribing, and their competency should be
verified as a prerequisite to prescribing this potent opioid.
However, education alone is a weak safety strategy (www.
ismp.org/node/18343), and there will always be some who
are unaware of the great risks they take when prescribing
fentaNYL patches to opioid-naïve patients to treat acute
pain. Thus, system safeguards must be established for
this high-alert medication to avoid the risk of harm.
The examples of inappropriate prescribing of fentaNYL
patches described above occurred upon transfer to a
LTC facility. Thus, our typical recommendations alone

to improve proper inpatient prescribing (e.g., automatic
interchange, pharmacy interventions with prescribers),
safe storage only in clinical locations where chronic
pain is primarily treated, and mandatory discharge
and ambulatory patient education, may not be enough
to reduce the risk of inappropriate prescriptions upon
transfer. While all of these instances of inappropriate
prescribing were thankfully detected by LTC pharmacists
after patients had been transferred to a LTC facility, thus
preventing serious patient harm, additional strategies
before these transitions in care should be implemented in
the hospital. For example, when entering discharge and
transfer orders, interactive alerts requiring confirmation
that the patient is opioid-tolerant and experiencing chronic
pain might help prevent inappropriate prescribing, as
might hard stops if patients do not meet prescribing
criteria, including in the ED. Also consider creating
a daily list of discharge prescriptions and transfer
orders for fentaNYL patches generated from the order
entry system, and requiring a hospital pharmacist
to review the orders and prescriptions to verify that
the patient is opioid-tolerant and has chronic pain. In
addition, distinguishing between true allergies and
drug intolerances is critical to the proper selection of
analgesics. When allergy information is collected, include
prompts to obtain and document in a standardised
manner the reaction type (e.g. side effect, intolerance,
toxicity, immune response) and description (e.g. rash,
pruritus, swelling, anaphylaxis). Before prescribing
medications, allergy information without a documented
reaction type and description should be reconciled
with the patient or caregiver so crucial medications
are not avoided simply due to mild intolerances.
REFERENCES

1. FDA. Important information for the safe use of fentanyl
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DrugScan
This review updates you on the international literature on therapeutics. Expert pharmacy practitioners
– via SHPA Specialty Practice – scan major peer-reviewed journals in areas relevant to Australian
pharmacy practice and present precis on major clinical trials, important pharmacoepidemiology
studies and pharmacoeconomic research, and other updates relevant to practice. Interested readers
are encouraged to explore the original publications in greater detail.

Thank you for 17 years of
excellence, Rosemary Burke

GRIT Liaison for #SHPACardio:
Tina Ha

Benefits of dapagliflozin in heart
failure with and without diabetes

Recent emerging data have indicated that inhibitors of
sodium-glucose cotransporter 2 (SGLT2) can reduce
incident heart failure and have cardioprotective actions.
Following on from the DAPA-HF trial, which confirms the
benefit of SGLT2 inhibitors in patients with heart failure
with reduced ejection fraction (HFrEF) and type 2 diabetes
mellitus (T2DM), the trial provides further initial evidence
of SGLT2i’s potential efficacy in patients without T2DM.

DrugScan was created as a means of giving
time-poor clinicians greater contact with the
literature relevant to the pharmacy profession,
and for years has been a much-valued part
of the pharmacy publishing landscape. This
importance and success entirely stems from the
efforts and expertise of its contributors over the
years, none of whom has served DrugScan for
as long or as consistently as Rosemary Burke
– who, we are sad to announce, is making her
final contribution in this issue after 17 years.
A consistently excellent contributor – her summaries
have long been used to help new DrugScanners learn
the ropes – Rosemary has shown the way in identifying
crucial articles in her field, skilfully summarising
them, and adding context to determine the study’s
relevance to Australian practice (while her knack for
a snappy DrugScan title is unrivalled). Rosemary
ran the former Pharmacy Practice section, covering
medication safety, Informatics, leadership, education
and training, clinical trials, trials related to clinical
pharmacy services and distribution, before leading the
EMM stream’s contributions over the past two years.

CARDIOLOGY

Rosemary has been a preeminent DrugScan
contributor for 17 years.

To do this for nearly two decades – always
meeting deadlines! – is a massive effort, and as
a contribution to the development of Australian
pharmacy practice, has not gone unappreciated.
We are deeply grateful, Rosemary, for the
immense, generous expert work you have invested
in DrugScan for so long. Congratulations on this
achievement, thank you, and well done.

This current exploratory analysis looked at how the
effects of dapagliflozin compared in patients with HFrEF,
with and without T2DM. A total of 4744 patients were
randomised in this double-blind and placebo-controlled
trial to either receiving 10 mg of dapagliflozin once daily,
or matching placebo. Patients were required to continue
with their evidence-based therapies for both heart failure
and T2DM. The primary endpoint (the composite of a
first episode of worsening heart failure or cardiovascular
death) occurred in 13.2% of patients on dapagliflozin,
and 17.7% of patients on placebo among patients without
T2DM, versus 20.0% and 25.5% respectively of patients
with T2DM (P value for interaction is 0.80). The effect
of dapagliflozin on pre-specified secondary outcomes,
including total number of hospital admissions for heart
failure and cardiovascular death, change in the Kansas
City Cardiomyopathy Questionnaire symptom score, and
incidence of worsening kidney function also did not differ
significantly between patients with and without T2DM.
Furthermore, among patients without T2DM, the rate of
primary endpoint occurrence was lower in those with a
baseline HbA1c less than 5.7%, when compared with
those with a level greater than or equal to 5.7% (prediabetes). The rates of the most anticipated adverse
events (volume depletion and kidney impairment) did not
differ significantly between dapagliflozin and placebo
in any of the patient groups. Naturally, the mean body
mass index, heart rate, systolic blood pressure and
NT-proBNP level were significantly lower in participants
without T2DM compared to those with T2DM.

These data provided additional evidence that
the benefits of SGLT2 inhibition can be seen in
patients with HFrEF independent of their diabetes
status, however several limitations need to be
taken into consideration as the results are based
on subgroup analyses and post-hoc analyses.
Petrie M, Verma S, Docherty K, Inzucchi S, Anand I, Belohlavek
J, et al. Effect of dapagliflozin on worsening heart failure
and cardiovascular death in patients with heart failure with
and without diabetes. JAMA 2020; 323(14): 1353–68.

Is the use of renin-angiotensin-aldosterone
system (RAAS) blockers linked to COVID-19?
Since the discovery that severe acute respiratory
syndrome coronavirus 2 (SARS-CoV2) uses angiotensinconverting enzyme 2 (ACE2) receptors as an entry
point into cells in animal models there has been
increased fear that patients who take renin-angiotensinaldosterone (RAAS) blockers, namely angiotensin
converting enzyme inhibitors (ACEi) and angiotensin
receptor blockers (ARB), might be more susceptible to
the virus. This paper reported on the case-controlled
investigation that was carried out to evaluate the
association between the use of RAAS blockers and
the susceptibility to, and the severity of SARS-CoV2.

A total of 6272 residents in Lombardy, Italy, aged 40
years and over, with a positive diagnosis for SARS-CoV2
were included in the study as case patients. For each
case patient, up to five controls were randomly selected
from the target population and matched for sex, age and
municipality of residence. At the index date, the mean
age of case patients and controls was 68 +/- 13 years
and nearly 37% were female. The study did find the use
of major classes of antihypertensives (ACEi, ARB, ARNI,
calcium channel blockers and beta blockers) were all
prescribed more frequently among patients who were
infected with SARS-CoV2 than among the controls, as
well as higher comorbidity scores and hospitalisation
frequency. Unadjusted data would suggest a possible
association between use of RAAS blockers and SARSCoV2; however, after multivariable adjustment for several
treatment-related covariates and markers of patient
clinical status, neither ACEis nor ARBs demonstrated a
significant association with the infectivity of SARS-CoV2.

doi: 10.24080/grit.1291
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The results merely indicated that patients who are at high
risk generally have poorer health and are more frequently
treated with the medications in question. Interestingly
though, an association with SARS-CoV2 remained
after multivariable adjustment with loop diuretics and
some other non-antihypertensive medications (insulin,
antiplatelet agents, anticoagulants, immunosuppressants
and medications for respiratory disease). This paper did
not provide evidence of an independent link between
RAAS blockers and the susceptibility to SARS-CoV2
in humans regardless of gender and age, nor an
independent link with increased severity of SARS-CoV2
infection. This was a study with a large sample size,
however it is likely the control group included some
patients with SARS-CoV2 infection since the general
population in Italy was not tested rigorously and the
results were derived from a largely white population
and thus cannot be generalised to other races.
Mancia G, Rea F, Ludergnani M, Apolone G and Corrao
G. Renin angiotensin aldosterone system blockers and
the risk of Covid-19. NEJM 2020; 382: 2431-40.

Vericiguat in patients with
HFrEF – VICTORIA study

The Vericiguat Global Study in Subjects with Heart Failure
with Reduced Ejection Fraction (VICTORIA) is a Phase
III, randomised, double-blind, placebo-controlled trial
which assessed the efficacy and safety of vericiguat in
patients with recent acute on chronic decompensated
heart failure. Vericiguat is a novel oral soluble guanylate
cyclase stimulator that enhances the cyclic guanosine
monophosphate (GMP) pathway by directly stimulating
soluble guanylate cyclase; it also sensitises soluble
guanylate cyclase to endogenous nitric oxide.
A total of 5050 patients were randomised to either receive
2.5 mg daily of vericiguat (uptitrated to 10 mg daily) or
matching placebo on top of their normal evidence-based
medical therapy. The mean age of enrolled patients was
67 years old; 24% were women and two thirds of the
patients had been enrolled within 3 months of their index
hospitalisation for heart failure with average ejection
fraction of 29%. The primary outcome of a composite of
death from cardiovascular causes or first hospitalisation
for heart failure occurred in 35.5% of patients in the
vericiguat group compared with 38.5% of patients in
the placebo group (HR 0.90, 95% CI 0.82 to 0.98, P =
0.02). There were 1223 total hospitalisations for HF (38.3
events per 100 patient-years) in the vericiguat group and
1336 total hospitalisations (42.4 events per 100 patientyears) in the placebo group (HR 0.91; 95% CI 0.84 to
0.99; P = 0.02). The pre-specified adverse events of
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clinical interest were symptomatic hypotension (9.1%
for vericiguat group versus 7.9% for placebo group, P
= 0.12) and syncope (4.0% for vericiguat group versus
3.5% for placebo group, P = 0.30). The favourable
results for vericiguat appeared after approximately only
3 months of treatment and persisted throughout the
trial. This calculated to an absolute event-rate reduction
of 4.2 events per 100 patient-years and the number
needed to treat with vericiguat for 1 year to prevent a
primary outcome event was approximately 24 patients,
on top of their normal evidence based medical therapy.

The degradation studies indicated the formation of a
unique compound during acidic, basic and oxidative
degradation which was consistent with a previous study
by Feng et al. The structure of this degradation product
is a benzophenone open ring and it is thus believed to
be pharmacologically inactive. No precipitation, colour
change or particles were observed throughout the stability
study. All midazolam solutions remained stable for the 365
days at -20°C and at 5°C. At 25°C at 60% RH midazolam
remained stable for 90 days in PP syringes and 180
days in COC vials. Sterility was maintained for the year.

At the end of this trial, the results for vericiguat were
promising for patients with HFrEF with recent worsening
symptoms for which medical attention is warranted.

Short duration studies for various midazolam
concentrations provided stabilities of up to 30 days.
12-month shelf-life allows for a ready-to-use preparation
and a safer alternative. Midazolam 1 mg/mL is a
marketed product available in Australia. The AT-Closed
vials used are innovative commercial vials designed
to be ready-to-fill and their thermoplastic elastomer
stoppers appear to be unaffected by solutions unlike
some closures where adsorption and/or absorption
may also occur between the drug solution and the
closure. This increased stability appears to provide
favourable evidence for future hospital pharmacy use.

Armstrong P, Pieske B, Anstrom K, Exekowitz J, Hernandez
A, Butler J, et al. Vericiguat in patients with heart failure and
reduced ejection fraction. NEJM 2020; 382: 1883–93.

COMPOUNDING SERVICES

GRIT Liaison for #SHPACompound:
Shalini Kassam

Long-term chemical stability of readyto-use 1 mg/mL midazolam solution

Hospital intensive care units frequently use diluted
injectable midazolam pre-operatively for its sedative and
hypnotic properties. This study evaluates the stability of
diluted 1 mg/mL injectable midazolam in polypropylene
(PP) syringes and AT-Closed cyclic olefin polymer (COC)
vials under different storage conditions for 1 year.
The stability of buffered 1 mg/mL midazolam injectable
solutions stored in 150 PP luer-taper syringes and 300
COC vials (150 upright, 150 upside-down) for one
year at : –20°C ± 5°C, 5°C ± 3°C, and 25°C ± 2°C at
60% ± 5% relative humidity (RH) was assessed. Study
parameters and forced degradation studies were based
on the French Society of Clinical Pharmacy (SFPC),
Group of Evaluation and Research for Protection in Areas
Under Control (GERPAC) and International Council for
Harmonisation (ICH) guidelines. Diazepam was used
as an internal standard and validated ultrafast highperformance liquid chromatography (HPLC) coupled
with UV detection was used to measure concentration.
Midazolam solution was tested as scheduled over
365 days; stability was indicated if concentration was
greater than 90% of the initial concentration. Sterility
and particulate contamination limits were according
to the European Pharmacopoeia specifications.

Gilliot S, Masse M, Feutry F, Barthélémy C, Décaudin B, Genay S,
Odou P. Long-term stability of ready-to-use 1-mg/mL midazolam
solution. Am J Health-Syst Pharm 2020 (May); 77(9): 681–9.

Stability studies of eight commonly
used active pharmaceutical
ingredients compounded into oral
suspensions in SyrSpend SF pH4

Paediatric patients often require individualised dosing
while their inability to swallow tablets necessitates
the compounding of liquid medication. SyrSpend SF
pH4 liquid is used widely for compounding of many
active pharmaceutical ingredients (APIs) and meets
pharmacopoeial standards. This study evaluated the
stability of eight different APIs in SyrSpend SF pH4.
Azathioprine, clonidine hydrochloride, clopidogrel
bisulfate, ethambutol hydrochloride, griseofulvin,
hydralazine hydrochloride, nitrofurantoin and thioguanine
oral suspension were compounded in SyrSpend SF
pH4 using tablets or powder and were then stored
protected from light and at refrigerated temperature
(2–8°C) and at room temperature (20–25°C). Stability
was assessed using a validated HPLC method on
scheduled days over a 90-day period. Suspensions
were deemed to be stable if the relative percentage
recovery was between 90 and 110%. Study parameters

were based on the USP and The International
Conference for Harmonisation (ICH) guidelines.
Clonidine hydrochloride 0.1 mg/mL, ethambutol
hydrochloride 50 mg/mL and 100 mg/mL, griseofulvin 25
mg/mL, nitrofurantoin 10 mg/mL and thioguanine 2.5 mg/
mL compounded suspensions from powder showed a
beyond-use date (BUD) of 90 days at both temperatures
however, azathioprine showed a BUD of 14 days.
Ethambutol hydrochloride 50 mg/mL and hydralazine
hydrochloride 4 mg/mL compounded from tablets
showed a lower BUD of 30 days at both temperatures
while clopidogrel bisulfate 5 mg/mL showed the lower
BUD of 30 days only at refrigerated temperatures.
SyrSpend SF has over 100 different API compatibility
studies available and is widely used in Australia.
A 90-day BUD is a useful shelf life in hospital
practice. There are possibly lower BUDs observed
when APIs are compounded with tablets rather
than powder and this may be a consideration.
Polonini H, da Silva SL, Cunha CN, Ferreira AO, Anagnostou
K, Dijkers E. Stability of Azathioprine, Clonidine Hydrochloride,
Clopidogrel Bisulfate, Ethambutol Hydrochloride, Griseofulvin,
Hydralazine Hydrochloride, Nitrofurantoin, and Thioguanine
Oral Suspensions Compounded with SyrSpend SF pH4.
Int JPharm Compd 2020 (May–Jun); 24(3): 252–62.

Long-term stability of ready-to-use
noradrenaline (norepinephrine) bitartrate
solution at 0.2 and 0.5 mg/mL
Noradrenaline (norepinephrine) is frequently used in
acute clinical settings for hypotension and shock. It
requires dilution before use. This article evaluates the
stability of two solutions in polypropylene syringes
(PP) and AT-closed cyclic olefin copolymer (COC)
vials over 1 year under varying conditions.

Diluted noradrenaline (norepinephrine) solutions of 0.2
mg/mL and 0.5 mg/mL were stored protected from light
in 150 PP syringes, 150 upright and 150 upside-down
COC vials; at -20 ± 5°C, +5 ± 3°C and +25 ± 2°C with
60 ± 5% relative humidity. The 20 mL size contained
both strengths while the 50 mL contained only 0.5 mg/
mL. Stability was assessed using a combination of a
validated, fast reversed-phase liquid chromatography
method and ultra-violet detector. All study parameters
used were as recommended by the French Society of
Clinical Pharmacy (SFPC), the Group of Evaluation and
Research for Protection in Areas Under Control (GERPAC)
and International Council for Harmonization (ICHQ1A) guidelines. Samples were visually inspected, pH
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monitored and assayed for noradrenaline (norepinephrine)
on scheduled days over 365 days. Stability was indicated
if the concentration was greater than 90% of the initial.
Sterility and particulate contamination were tested
according to the European Pharmacopoeia specifications.
All solutions were clear – no precipitation, colour
change or particles were observed throughout the
study – and solutions remained stable for 365 days at
–20±5°C and +5±3°C. For both concentrations stored
at +25°C and 60% RH, degradation was observed in
the PP syringes on day 90 and in COC vials on day
120. Stability of noradrenaline (norepinephrine) 0.2 mg/
mL solutions in 20 mL and 50 mL PP syringes was
150 and 180 days respectively; and 50 mL upsidedown, 20 mL upside-down and upright COC vials was
330 days. Sterility was maintained for a whole year.
The AT-Closed vials comply with the United States and
European Pharmacopoeias’ standard and are known
for their shock-resistance, barrier and transparency
properties. Noradrenaline (norepinephrine) solutions
were stable if refrigerated or frozen in any PP syringe or
COC vial for 1 year making them suitable as ready-to-use
stable preparations and safer alternatives to dilution.
Gilliot S, Masse M, Genay S, Lannoy D, Barthélémy C, Décaudin
B, Odou P. Long-term stability of ready-to-use norepinephrine
solution at 0.2 and 0.5 mg/mL. Eur J Hosp Pharm 2020; 27(e1):
e93–e98.

DISPENSING AND
DISTRIBUTION

GRIT Liaisons for #SHPADispense:
Ashley Crawford and Anna Wood

Development and validation of a tailored
pharmacy inventory management
matrix using data segmentation

Managing pharmaceutical inventory is a complex
process that is difficult to standardise due to the
severe consequences of medication shortages.
Traditional supply chain models have been considered
inapplicable to hospital pharmacies as they do not
factor in the criticality of medication supplies.
This case study validated a tailored inventory
management solution in a 700–bed hospital. The solution
combined standard dispensing software functionality
with targeted data segmentation. Segmentation of the
pharmaceuticals was a three-phased approach. The first
phase applied a traditional inventory analysis method
based on unit value and consumption; the second phase
206
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adjusted the classification based on the item’s criticality’
and thirdly, consumption fluctuations were applied,
resulting in the final matrix. Five inventory key performance
indicators (KPIs) were agreed upon to provide quantitative
measures to assess the success of the initiative. The
matrix outlines appropriate replenishment methods
for items where the greatest benefit is likely to occur.
Only 17.2% of items were deemed to benefit from
the reorder strategies. Despite reorder changes only
applying to a small proportion of items, there were
improvements seen across all cost-based KPIs. These
included an increase in inventory turnover ranging
from 11 to 24% and a reduction in average stock value
ranging from 14 to 26%. Service levels were consistent
pre- and post-implementation of the measure.

2 and 3 offered some grounding guidance (e.g. daily
with breakfast or twice a day with meals). 32.4% of
prescriptions were categorised as having been dispensed
with UMS instructions. Adherence was measured by
proportion of days covered (PDC) which is calculated
using prescription fill dates and quantity dispensed. A
PDC of ≥ 80% was considered acceptable adherence.
Statistical analysis demonstrated that providing patients
with more explicit dosing instructions using UMS equated
to a small but statistically significant improvement in
adherence. This was most notable in cases where Tier 1
UMS language was used. This study only analysed data
for a limited number of medications (n = 38) and did not
assess any clinically significant end points (e.g. HbA1c,
blood pressure) as part of measures for adherence.

Improved pharmaceutical inventory management is
a priority for many Australian hospital pharmacies,
particularly following the changes to PBS wholesale
mark-ups. Additionally, the current impact of the
coronavirus pandemic on supply chains has resulted in
significant work for pharmacy departments to actively
prevent shortages. The success demonstrated in this
case study may warrant a trial of these methods in the
Australian context to potentially gain fiscal, workforce and
environmental benefits from improved inventory control.

Further investigations are needed to assess the
true impact on patient adherence of adopting an
UMS approach to medication labelling, however it is
evident that it is a sound strategy to assist in improved
understanding of medication dosing instructions.

Bialas C, Revanoglou A, Manthou V. Improving hospital
pharmacy inventory management using data segmentation.
Am J Health-Syst Pharm 2020; 77(5): 371‐7.

Does Universal Medication Schedule
prescribing and dispensing have
an impact on adherence?

Patient understanding of printed instructions on labels
of dispensed medication is a key factor contributing
to safe medication use. Patients on complex regimes
or with low health literacy are particularly at risk
of medication misadventure if dosing instructions
are misinterpreted or misunderstood. In the United
States (US), the Institute of Medicine developed the
Universal Medication Schedule (UMS) which aims to
standardise presentation of medication information
by utilising explicit times (morning, noon, evening,
bedtime) and simplified language and formatting.
This article explored the prevalence of use of UMS
instructions and whether use of UMS had an impact on
patient adherence. The study design was a retrospective
review of dispensing records for adults prescribed ≥ 1
new oral medication for treatment of Type 2 diabetes.
Prescription instructions were categorised into UMS or
Non-UMS. UMS instructions were further stratified into
3 tiers: Tier 1 used precise UMS language while Tiers

Wolf MS, Taitel MS, Jiang JZ, Curtis LM, Wismer GA,
Wallia A, Parker RM. Prevalence of Universal Medication
Schedule prescribing and links to adherence. Am
J Health-Syst Pharm 2020; 77(3): 196–205.

Benefits of pharmacy automation

Several automated dispensing systems (ADS)
such as in-pharmacy robotics, unit dose packing
equipment and ward-based automated dispensing
cabinets, have been developed to replace manual
activities that form part of the medication management
process. The implementation of ADS has potential
economic, efficiency and safety benefits.
The aim of this systematic review was to identify and
summarise published literature from 2009 onwards
that explored the clinical and/or economic benefits of
ADS in the hospital setting. A total of 48 publications
were identified which met the inclusion criteria. Most of
the studies compared ADS to a manual system, with
data supporting the notion that the automated solution
provided clinical and economic benefits through
mechanisms such as reduction in dispensing errors,
savings in labour costs, reduced stock and inventory
costs, and reduced waste. The benefits of a ‘closed
loop system’, where the entire workflow is automated,
were not captured in any of the included articles.
Many of the publications concluded that there is a need
for further data on this topic to be published to allow
for development of evidence-based recommendations.
Notably, there is limited literature on the benefits of ADS
in the Australian context, with only four of the studies

eligible for inclusion originating from Australia. There is a
clear need for Australian hospitals that implement ADS to
report on their outcomes so that relevant stakeholders can
be better informed of the benefits of these technologies
as they relate to the Australian hospital environment.
Batson S, Herranz A, Rohrbach N, Canobbio M, Mitchell
SA, Bonnabry P. Automation of in-hospital pharmacy
dispensing: a systematic review. Eur Hosp Pharm.
Published online first: 21 April 2020. [https://ejhp.bmj.com/
content/early/2020/05/20/ejhpharm-2019-002081].

EDUCATION AND
EDUCATIONAL VISITING
GRIT Liaison for #SHPAEdu:
Michelle Hansen

Are we doing our part in drugrelated podcasts?

The use of podcasts as educational tools is
increasingly popular because they can be made
readily accessible to a wide audience. While this has
expanded opportunities for learning, it also poses
some concerns as the sources and quality of content
published are not regulated and do not require review.
This study looked to analyse the characteristics of
drug-related podcasts and their authors, with a focus
on pharmacist involvement. Podcasts published in the
US iTunes store as of 14 June 2016 were identified from
potentially relevant iTunes categories, with inclusion
based on the number of episodes available and the
number of those episodes that were drug-related. Further
information was then collected for the identified podcasts
and descriptive analysis performed. A total of 960
podcasts were screened with 125 included for analysis
in the study. 87.2% of podcasts originated from the US,
followed by Australia with 4.8%. Pharmacists provided
content for 10.4% of drug-related podcasts, behind
physicians (83.2%) and nurses or nurse practitioners
(11.2%). While 28.8% of podcasts produced had an
affiliation with peer-reviewed journals or health care
organisations, 64% had no major affiliations. Health care
providers represented the major target audience (69.6%),
followed by patients and caregivers (14.4%), with the
remainder (16%) having no specified target audience.
Although this study was published at the end of 2019,
the podcasts analysed were from 2016, and given the
evolving nature of them as an education medium it may
not represent the current picture. While the numbers
may not be reflective, the trends and the potential
impacts should be considered. As experts in medication,
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pharmacists’ low involvement in providing content for
drug-related podcasts highlights a gap in this developing
area. Pharmacists have the potential to not only further
harness this medium as an educational tool, but also
contribute to ensuring the quality of content produced.
Kane SP, Shuman M, Patel K, Olson M. Characteristics of DrugRelated Podcasts and This Medium’s Potential as a Pharmacy
Education Tool. Am J Pharm Educ 2019; 83(8): 1777–81.

Exploring qualitative research
in pharmacy education

Qualitative research is used to gather in-depth insights
through the exploration of concepts and experiences.
Although recognition of the value of qualitative research
in health care is growing, it has been identified
that qualitative methods are under-utilised when
approaching research in pharmacy education.
This study used a phenomenological qualitative approach
to investigate the concerns, barriers, challenges and
perceived benefits of applying qualitative methods
for pharmacy education research. Participants were
selected based on predetermined criteria which
included roles, affiliations and research experience
in the field of pharmacy education. Semi-structured,
in-depth interviews were conducted with the deidentified transcripts analysed and themes identified.
A total of 19 participants were interviewed for the
study, representing 12 different schools or colleges
with the majority of participants (79%) in a faculty
member position. Training in qualitative research was
mixed amongst the group including tertiary education,
professional development opportunities and on-the-job
exposure. Lack of training and exposure, challenges
associated with the intricacies of the research methods
and the perceived acceptance and value of the study
designs were seen as barriers to conducting qualitative
research. The benefits identified by participants were
the ability to investigate novel research areas, address
complexities outside of the scope of quantitative methods,
and achieve a greater depth and richness of data.
The themes discovered through this study support a need
to increase training and development opportunities and
raise the profile of qualitative research within pharmacy
education. Given the advancing nature of pharmacy
education in Australia and its evolving complexities,
we need to consider the impact and contribution that
increasing qualitative research in this field will have.
Bush AA, Amechi M, Persky A. An Exploration of
Pharmacy Education Researchers’ Perceptions
and Experiences Conducting Qualitative Research.
Am J Pharm Educ 2020; 84(3): 334–44.
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ELECTRONIC MEDICATION
MANAGEMENT
GRIT Liaison for #SHPAeMM:
Rosemary Burke

Getting the label right

Medication labels produced by pharmacists are
an important tool in assisting patients to take their
medications correctly. When prescriptions are
received electronically, the doctors’ directions may
need to be changed by the pharmacist to assist the
patient in understanding how to take the medicine.
A retrospective observational analysis of 529 990
electronic prescriptions directions from a doctor to
a US-based mail order pharmacy was performed.
Due to issues with differing computer systems,
directions were transmitted by free text. The direction
field transmitted was generally a 140-character freetext field (some longer versions were available).
There can be variability in how pharmacists fix the
directions field and the authors quoted previous work
that showed a simple phrase had 832 permutations.
The researchers described the effort made by the
pharmacists in changing the electronic directions,
assessed the readability of the directions and evaluated
the transcription process using a smaller sample. ‘Edit
distance’ was described as the number of key-strokes
required to make the patient directions equal to the
pharmacy label. The New Dale-Chall readability formula
was used. Quality was evaluated using national guidelines
including data about the completeness of the directions,
avoiding abbreviations and additional information being
required for ‘as directed labels’. Editing occurred for
83.8% of all e-prescriptions with a median edit distance
of 18 (8–29) per prescription taking 6.64 seconds
per prescription. The e-prescription directions had a
reading age score of 26.12 (11th–12th Grade); however,
the pharmacists directions increased the readability to
44.03 (4th Grade students). Using the quality parameters
there was at least one quality issue in the e-prescription
directions (51.4%) compared with the pharmacy labels
(11.3%). 79.5% of directions quality issues were resolved
by the pharmacists while a small number (0.7%) occurred
where the pharmacist label had quality issues.
The introduction of electronic prescribing in Australia
using the token on direct access methods means
pharmacists will probably have to interpret the doctors’
instructions and edit them to make it easier for the patient.
This study was specific to the US system of sending freetext directions electronically and could be different if there

was national standardisation. The authors estimated that
the pharmacies under the study spent 11.1 hours per week
changing the doctors’ directions and extrapolation to a
national level would therefore be an expensive exercise.
Zheng Y, Jiang Y, Dorsch MP, Ding Y, Vydiswaran VGV,
Lester C. Work effort, readability and quality of pharmacy
transcription directions from electronic prescriptions: a
retrospective cohort analysis. BMJ Qual Saf 2020. Published
online first: 25 May 2020. Doi:10.1136/bmjqs-2019–010305.

How safe is your eMM system?

The Leapfrog Group in the USA is a not-for-profit
organisation for hospitals that aims to drive quality and
safety improvement in healthcare. Their main activity is
to give hospitals ratings based on survey data, which
can be used to drive improvement. The computerised
physician order entry (CPOE) tool provides users with
test patient profiles and simulated medication orders that
are added into their electronic environment, into which
the physician then records all alerts/safety information
as they place the orders. These may be patient-specific
or medication-specific, e.g. prescribing a drug to
which the patient has an allergy. Other mechanisms
to improve safety are also noted, e.g. a hard stop.
Data from 1527 hospitals from 2009 to 2016 who had
completed the Annual Leapfrog Safe Practices Survey
on CPOE was analysed. The researchers wanted to
examine how effective hospital eMRs are at alerting
users to potential adverse events, whether safety had
improved over time and whether any characteristics of
the hospitals were associated with better performance
on the survey. The mean score was 59.3% with the
average number of times a hospital had participated
being 2.72 times. The results from organisations that had
completed the survey more than once increased over
time: in 2009 it was 54% and by 2016 it was 61.16%. The
CPOE simulation test score also improved. A number
of hospital characteristics were examined, although the
results were not conclusive. Better test scores tended to
be related to smaller hospitals rather than large hospitals;
teaching hospitals were better than non-teaching; and
rural hospitals were better than urban hospitals.
This study showed the eMR performance had
improved over time from a safety viewpoint. However,
only two out of three potential adverse events were
‘caught’ by the systems. Improvement was shown
in subsequent surveys, suggesting there was an
intentional ongoing effort to improve quality. Using
practical methods for measuring medication safety in
eMR/eMM systems is an important ongoing activity.

While evaluation is often part of implementation, it
is important to continually evaluate and measure to
improve decision-support and safety over time.
Holmgren AJ, Co Z, Newmark L, Danforth M, Classen
D, Bates D. Assessing the safety of electronic health
records: a national longitudinal study of medication related
decision support. BMJ Qual Saf 2020; 29: 52-9.

Telemedicine: factors for success

Telemedicine has existed in many forms for many years
although there has been a dramatic increase in the use of
virtual technology. COVID-19 has meant that telemedicine
has replaced face-to-face consultations and contact
in some circumstances. This literature review aimed
to investigate what the enablers and barriers were in
using home consultation systems in improving patients’
health and in their satisfaction with their health care.
Four large databases were searched with 2518 articles
found, 45 of which were included in the final review.
Patients ranged from 1–80 years of age and the duration
of telemedicine care ranged from 2 weeks to 12 months.
Eleven countries were represented, including Australia.
A range of clinical conditions including diabetes, burns,
cardiovascular disease, peritoneal dialysis and mental
health were managed in this manner. Twenty-five of the
studies used specially developed video-conferencing
systems while the others used off-the-shelf systems
such as Skype and Vidyo. Twelve studies reported
on participant satisfaction which was generally good,
although poor wifi speed and connectivity caused
issues on occasion. Enablers included familiarity with
the telemedicine system, time saved, convenience,
excellent body language and communication, high
internet speed, saving money and accessibility.
Barriers including resistance to using technology, poor
communication, negative perceptions of privacy and
security, technical complexity, and lack of organisational
support. High internet speeds resulted in higher
satisfaction as did training in how to use the system.
Pharmacists are also moving into telemedicine
and virtual care. Understanding the enablers
and issues in the environment can lead to more
successful interventions and better patient care.
Almathami HK, Win KT, Vlahu-Gjorgievska E. Barriers and
Facilitators that influence Telemedicine-Based, Real-Time,
Online Consultation at Patients’ Homes: Systematic literature
review. J Med Internet Res 2020 Feb; 22(2): e16407.
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GENERAL MEDICINE

GRIT Liaison for #SHPAGenMed:
Mark Naunton

Allopurinolon the progression
ofchronickidneydisease

Elevated serum urate levels are associated with increased
risk of onset and progression of chronic kidney disease
(CKD) and end-stage kidney disease. Urate-lowering
treatment with allopurinol and febuxostat may slow
progression of CKD, although this has only been shown
in short follow-up studies (median follow-up ~12 months).
Badve et al., enrolled 369 patients (mean age 62 years)
with stage 3 or 4 CKD who had a rapid decline (at
least 3.0 mL/min/1.73m2 over preceding 12 months) or
significant proteinuria at baseline (albumin:creatinine
≥265). Patients had no history of gout and did not have
to have hyperuricaemia at baseline. Approximately 70%
of patients were treated with ACEi or ARB. Patients
were then randomised to receive a dose escalation of
allopurinol or placebo over 12 weeks and were followed
up for 2 years. The median eGFR at baseline was 31.7
mL/min/1.73m2. At the conclusion of the trial there was
no significant difference between the allopurinol group
and the placebo group with a mean decrease in eGFR
of 3.33 mL/min/1.73m2 per year (95% CI -4.11 to -2.55)
and -3.23 mL/min/1.73m2 per year (95% CI -3.98 to
-2.47), respectively. There was no difference in the rate
of serious adverse events between the two groups.
This trial demonstrated that allopurinol did not slow the
decline in eGFR in older patients with stage 3–4 CKD.
Further trials will be needed to test if urate-lowering
therapy can prevent a decline in eGFR in younger
patients, and in those with less advanced CKD.
Badve SV, Pascoe EM, Tiku A, Boudville N, Brown FG,
Cass A, et al; CKD-FIX Study Investigators. Effects
of Allopurinol on the Progression of Chronic Kidney Disease.
NEJM 2020 (Jun 25); 382(26): 2504–13.

Inclisiran for treatment of familial
hypercholesterolaemia

Proprotein convertase subtilisin-kexin type 9 (PCSK9) is an
important enzyme in the removal of LDL receptors. Lower
levels of PCSK9 are associated with lower LDL levels.
Monoclonal antibodies can bind to proprotein convertase
subtilisin-kexin type 9 (PCSK9), which in turn lowers
LDL cholesterol and reduces the risk for cardiovascular
events; however, they require frequent administration.
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Inclisiran reduces the hepatic synthesis of PCSK9 and
hence lowers LDL cholesterol with less frequent dosing.

ACEIs/ARBs was associated with increased mortality
from, or increased severity of COVID-19 infection.

In a phase-3 trial, Raal et al., evaluated the use of
subcutaneous inclisiran 300 mg dosed on day 1, 90,
270 and 450 or a matching placebo in 486 patients
(median age 56 years) with heterozygous familial
hypercholesterolaemia who were being treated on
maximally accepted doses of statins (90% were on
statins; approx. 75% on high-intensity statins). The
percent change in LDL cholesterol level from baseline
to day 510 (first primary outcome) was a decrease
of 40% (95%CI -44 to 36) in the inclisiran group; and
there was an 8% increase in the placebo group (95%CI
4 to 12). The time-adjusted percent change from
baseline in the LDL cholesterol between days 90 and
540 (second primary outcome) was also significantly
better in the inclisiran group. In an exploratory analysis,
the mean LDL level was reduced by 50% or more in
38% of patients in the inclisiran group (n = 92) and
0.8% of patients in the placebo group (n = 2). There
were significant reductions in LDL cholesterol levels
in all genotypes of familial hypercholesterolaemia
tested (e.g LDL-receptor, APOB variants).

This was a retrospective cohort study of 4480 Danish
residents who were hospitalised with COVID-19, of which
20% were ACEI/ARB users and 80% were non-ACEI/
ARB users. Data was collected via a Danish database
that contained details of hospital admissions and filled
prescriptions. The primary outcome was all-cause
mortality, and the secondary outcome was a composite of
death from, or severe COVID-19 illness. Initial unadjusted
primary results demonstrated significantly higher
mortality in the ACEI/ARB group (20.2%) compared with
non-users (8.3%) (HR = 2.65 [95% CI, 2.18 – 3.23]),
however, users of ACEIs/ARBs tended to be older
and have more comorbidities such as cardiovascular
disease. Once the results were adjusted, findings did
not indicate a significantly increased mortality risk with
COVID-19 infection for ACEI/ARB users (HR = 0.83 [95%
CI (0.67 – 1.03)]. The secondary outcome followed a
similar trend, where the adjusted results did not show
a significant difference between the two cohorts.

The safety of inclisiran was favourable with the
most common adverse events being injection-site
reactions, which were reported more frequently in the
inclisiran group in the mild-moderate range. There
were no reports of severe or persistent injectionsite reactions. Liver function abnormalities were
no different between the two groups. Inclisiran
has the potential to improve the management of
heterozygous familial hypercholesterolaemia.
Raal FJ, Kallend D, Ray KK, Turner T, Koenig W, Wright
RS, et al; ORION-9 Investigators. Inclisiran for the
Treatment of Heterozygous Familial Hypercholesterolemia.
NEJM 2020 (Apr 16); 382(16): 1520–30.

Effects of Angiotensin-Converting Enzyme
inhibitor or Angiotensin Receptor Blocker
on COVID-19 mortality and disease severity
Special contributors: Simon Du and Meng Yap

Angiotensin-Converting Enzyme Inhibitors (ACEIs) and
Angiotensin Receptor Blockers (ARBs) are some of
the most commonly prescribed medications worldwide
with proven benefits on mortality and morbidity. Animal
studies have postulated that ACEIs/ARBs cause upregulation of the Angiotensin-converting enzyme 2
(ACE2) receptor to potentiate entry of the novel COVID-19
virus. This study aimed to examine whether the use of

This publication addressed concerns regarding
the use of ACEIs/ARBs in patients with, or at risk
of contracting COVID-19. The authors concluded
that ACEIs/ARBs should be continued in patients
with COVID-19 unless clinically inappropriate.
Fosbøl E, Butt J, Østergaard L, Andersson C, Selmer C,
Kragholm K et al. Association of Angiotensin-Converting
Enzyme Inhibitor or Angiotensin Receptor Blocker Use With
COVID-19 Diagnosis and Mortality. JAMA 2020; 324(2): 168.

INFECTIOUS DISEASES

flank pain. A total of 186 patients were included in the
propensity score-weighted cohort, 45 (24%) received
TZP and 141 (76%) received a carbapenem. Intensive
care was required for 27% of the weighted cohort, 48%
were immunocompromised and 45% had underlying
urological abnormalities. The incidence of patients who
developed recurrent cystitis or pyelonephritis within
30 days with the same ESBL-producing organism was
similar (20% TZP vs 25% carbapenem: odds ratio
[OR], 0.75; 95% confidence interval [CI], 0.31–1.81; P
= 0.52). There was no difference between the TZP and
carbapenem groups for resolution of symptoms at 7 days
(93% vs 89% respectively; OR, 1.79; 95% CI, 0.506.46; P = 0.37) and 30-day mortality was similar for the
two groups (4% vs 7%; OR, 0.38; 95% CI, 0.05-3.06;
P = 0.36). There was no significant difference in in the
development of a carbapenem-resistant organism within
30 days of starting treatment (TZP 2% vs carbapenem
8% respectively; OR, 0.16; 95% CI, 0.02-1.29; P = 0.09).
These data suggest that TZP may a suitable carbapenemsparing agent in this non-bacteraemic subset of
pyelonephritis due to ESBL-producing organisms.
Shahara S, Amoah J, Pana Z, Simner P, Cosgrove S,
Tamma P. Is piperacillin-tazobactam effective for the
treatment of pyelonephritis caused by extended-spectrum
beta-lactamase-producing organisms? Clin Infect Dis
2019 (20 Dec); ciz1205. doi: 10.1093/cid/ciz1205.

Using dolutegravir-based antiretroviral
therapy in patients with human
immunodeficiency virus and
tuberculosis co-infection

Piperacillin-tazobactam versus carbapenem
for non-bacteraemic extendedspectrum beta-lactamase-producing
enterobacteriacae pyelonephritis.

An industry-sponsored, multicentre, non-comparative,
open-label, randomised trial was performed across 37
sites in 7 countries to evaluate the efficacy and safety of
dolutegravir (DTG)-containing antiretroviral therapy (ART)
in patients co-infected with human immunodeficiency
virus (HIV) and tuberculosis (TB). ARV naïve adults
with a CD4+ lymphocyte count of ≥ 50 cells/mm3 and
drug-susceptible TB who were on rifampicin-based TB
treatment for a maximum of 8 weeks prior were included.

Patients were included if they had dysuria, pyuria, a
urine culture with an ESBL-producing organism plus
fever and at least one of vomiting, rigors, hypotension or

Patients were randomised (3:2) to receive either DTG
(dosed at 50 mg twice daily during TB treatment and for 2
weeks after, and 50 mg once daily thereafter) or efavirenz
(EFV) 600 mg once daily along with 2 nucleoside
reverse transcriptase inhibitors (NRTIs) selected by
investigators, for 52 weeks. The primary endpoint was the
proportion of DTG-containing patients with HIV-1 RNA
(viral load) < 50 copies/mL (responders) at week 48.
The study was not powered to compare the two arms.

GRIT Liaison for #SHPAInfDis:
Matt Rawlins

Researchers in the United States performed a
multicentre observational study comparing the clinical
outcomes of adults hospitalised with nonbacteraemic,
extended-spectrum beta-lactamase (ESBL)-producing
enterobacteriacae pyelonephritis who were receiving
piperacillin-tazobactam (TZP) versus carbapenems.
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At baseline, 64% of the 69 DTG patients had HIV-1
RNA > 100 000 copies/mL and a median CD4+ count
of 208 cells/mm3 and 55% of the 44 on EFV had HIV1 RNA > 100 000 copies/mL with a median CD4+
count of 202 cells/mm3. The response rates at week
48 were 75% (95% confidence interval [CI], 65–86%)
for DTG and 82% (95% CI, 70–93%) for EFV. Ten DTG
patients were lost to follow-up which contributed to nonresponses. There were no deaths, changes in ART, or
discontinuations for adverse drug reactions with DTG,
and two discontinuations for toxicity in the EFV group. No
patient discontinued therapy for TB-associated immune
reconstitution inflammatory syndrome (IRIS). TB treatment
success was 88% and 91% in each arm respectively.
Of the three virological failures, two were with DTG
with no resistance mutations detected, the EFV patient
demonstrated acquired resistance mutations. DTG trough
concentrations were similar regardless of dosing regimen.
This study suggests the DTG is safe and effective
in ART-naïve patients on rifampicin-containing TB
regimens, provided the DTG dose is increased to
50 mg twice daily, during and until 2 weeks after TB
treatment. The TB treatment success rate was high.
Dooley KE, Kaplan R, Mwelase N, Grinszstejn B, Ticona E,
Lacerda M, et al. Dolutegravir-based antiretroviral therapy
for patients coinfected with tuberculosis and human
immunodeficiency virus: a multicenter, noncomparative, openlabel, randomized trial. Clin Infect Dis 2020 (3 Feb); 70: 549–56.

Surgical site infection and
duration of antibiotic surgical
prophylaxis: a meta analysis

A systematic review and meta analysis was performed
for randomised controlled trials (RCTs) between
1 January 1990 and 24 July 2018, comparing the
continuation versus discontinuation of surgical antibiotic
prophylaxis (SAP) on the incidence of surgical site
infection (SSI), where SAP was indicated for use. The
primary outcome was the relative risk (RR) of SAP
continuation versus its immediate discontinuation on the
occurrence of SSI. A pre-specified subgroup analysis
for studies which did and did not adhere to current
best practice standards for SAP was performed.
Heterogeneity was assessed with χ2 test, I2 statistic and
τ2 statistic and publication bias were assessed with a
contour-enhanced funnel plot. Best practice standards
for SAP included the first preoperative dose within 60
minutes of incision and repeat doses for prolonged
procedures exceeding 2-times the half-life of the

antibiotic used. A total of 52 RCTs with 19 273 patients
were included in the primary meta analysis. The trials
compared a range of between 1 dose and up to 5 days
of continued SAP versus immediate post-operative
discontinuation. Surgeries included gastrointestinal,
cardiac, obstetrics and gynaecology, orthopaedics and
trauma. The pooled RR of SSI with SAP continuation
versus immediate discontinuation was 0.89 (95%
confidence interval [CI], 0.79–1.00) and there was low
heterogeneity in effect size (τ2 = 0.001, χ2 p = 0.46, I2 =
0.7%). In trials that did not meet best practice standards,
the risk of SSI was reduced for SAP continuation after
surgery, compared with continued SAP (RR 0.79 [95%
CI, 0.67–0.94), but not in trials that did meet best practice
standards (RR 1.04 [95% CI, 0.85–1.27]; p = 0.48).
This meta analysis confirms there is no conclusive
benefit of continuing SAP post-surgery which supports
WHO recommendations against this practice.
de Jonge SW, Boldingh QJJ, Solomkin JS, Dellinger EP, Egger
M, Salanti G, et al. Effect of postoperative continuation of
antibiotic prophylaxis on the incidence of surgical site infection:
a systematic review and meta-analysis. Lancet Infect Dis 2020
(26 May). https://doi.org/10.1016/S1473-3099(20)30084-0.

LEADERSHIP AND
MANAGEMENT

GRIT Liaison for #SHPALeadership:
Tom Simpson
The current COVID pandemic has highlighted how,
now more than ever, we need our healthcare system to
be resilient in the face of complex and unpredictable
challenges. This month’s articles have been chosen
because they look at this issue on two levels: first as
a challenge in ‘systems redesign’, and second as a
question of humanity – because if we fail to design
good systems, it is our workers who bear the impact.

Leadership: How can we assist in building
a more resilient healthcare system?
Special contributor: Helen Dowling

The authors of the article ‘Building resilient
health systems: a proposal for a resilience index’
recognise and provide insight into how healthcare
can be compromised during a crisis.
Kruk et al cite three case studies, including the 2014
African Ebola epidemic where, despite best efforts
over many decades, routine care deteriorated during

the epidemic, and Ebola spread within and between
African nations. What was learned from crises like
Ebola? Having an effective and resilient national health
system was seen as a crucial ‘first line of defence’.
So, what is health system resilience? Based on the
literature cited by Kruk et al, health system resilience is ‘…
the capacity of health actors, institutions, and populations
to prepare for and effectively respond to crises; maintain
core functions when a crisis hits; and, informed by lessons
learnt during the crisis, reorganise if conditions require it
…’. Health systems’ resilience is relevant when facing any
health crisis, whether as a result of an unexpected event,
like a tsunami, or something more gradual (for instance,
antimicrobial resistance), or more enduring (for example,
medicine shortages), even without a sudden health crisis,
like the coronavirus pandemic. Kruk et al go on to argue
that resilience adds ‘substantial value’ and while relatively
new to health, propose a framework and set of measures
of healthcare resilience. The framework contains five
characteristics of resilience: aware; diverse; selfregulating; integrated and adaptive. [Adaptive leadership
was explored in Leadership and Management’s
contribution in GRIT’s Autumn 2020 issue of DrugScan.]
Globally in 2020, we are experiencing the most
extraordinary crisis in healthcare since the Spanish
flu outbreak in 1918. A number of the characteristics
described in this paper may have already been put to the
test. For instance, our health systems have had to adapt
to the ‘shock’ of the pandemic and develop new ideas or
solutions to deal with surges in demand, for critical care
medicines, for personal protective equipment and for
ventilators. As clinician leaders in healthcare, pharmacists
worldwide are well placed to strengthen our health
systems’ resilience. In Australia, we have certainly been
challenged and have needed to think differently about
healthcare delivery during the coronavirus pandemic.
Perhaps as suggested by Kruk et al, their resilience
index, or an Australian adaptation, may be a useful tool to
measure health service organisations’ or even pharmacy
services’ resilience capacity.
Kruk M, Ling EJ, Bitton A, Cammett M, Cavanaugh K,
Chopra M, et al. Building resilient health systems: a proposal
for a resilience index. BMJ 2017 (23 May); 357: j2323.

Should resilience be defined as a
shared value in the workplace?
Special contributor: Camille Boland

Personal resilience training is increasingly promoted
as an important strategy to tackle the risk of burnout
amongst health care workers. On the surface, it
would appear obvious that training to enable health
care workers to adapt and grow in the face of the
challenges and uncertainties of modern health
care should be welcomed and encouraged.

So why is it that resilience is receiving
somewhat of a backlash from some of
those in the healthcare community?

This viewpoint article by Ripulione and Womersley voices
common concerns regarding resilience training from the
perspective of two NHS doctors in training. They provide
a robust and honest critique on how the focus on building
personal resilience can be problematic; the main theme
of their criticism being the focus of these programs on
the resilience of the individual worker. They argue that it
promotes the expectation that health care workers need to
have the capability to adapt to broken and under-staffed
workplaces, i.e., working long shifts with minimal breaks.
The risk with this approach is that it shifts accountability
for organisational failures onto the individual workers,
while ‘letting the system off the hook.’ To quote an article
respondent, ‘resilience training without addressing
issues such as unreasonable workload is equivalent
to the canary simply being given an oxygen mask.’
Furthermore, the authors argue that the focus on personal
resilience can potentially impact patient care: being
overly resilient may result in individuals taking on extra
levels of responsibility, rather than seeking help in difficult
clinical scenarios. They consider that the provision
of supportive working conditions is a vital missing
ingredient in the resilience discussion, pointing out that
‘if you were to ask trainees whether resilience training
or protected break times with reliable work schedules
would be more likely to improve their effectiveness and
satisfaction at work, support for the latter would be
resounding.’ An important conclusion of their argument
is that resilience should be defined as a shared value
in the workplace, rather than a personal attribute.
While this article is from the UK, it provides some
important messages for Australian workplaces, particularly
those balancing the delivery of care across extended
hours, with management of sustainable and safe rosters.
Ripullone K, Womersley K. Is resilience a trainable
skill? BMJ 2019 (13 May); 365: l2162.
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MENTAL HEALTH

GRIT Liaison for #SHPAMentalHealth:
Julia McKay and Judy Longworth

Dose-response meta analysis of
antipsychotic drugs for acute schizophrenia
Dose-response relationships of medications are
poorly understood, and the dominant concept
is that overall antipsychotic dose response
shows a hyperbolic pattern with a plateau.

This meta analysis looked at placebo-controlled dosefinding studies of 20 second-generation antipsychotic
medications, including long-acting depots, as well as
haloperidol in acute schizophrenia in adult patients.
Searches were based on three recent studies of
antipsychotic dose equivalencies – minimum effective
dose method and the classical mean dose method.
The outcome measure was intent to treat using either
Positive and Negative Syndrome Scale (PANSS) or the
Brief Psychiatric Rating Scale (BRPS), except for studies
of predominantly negative symptomology when the
negative PANSS subscale or the Assessment of Negative
Symptoms was used. These were then used to calculate
a dose of 50% effectiveness or 95% mean reduction in
patients’ symptoms. As highlighted in the discussion,
this article will help when examining higher doses and
their relative effectiveness, especially compared with
licensed doses. Severely ill patients might benefit from
higher doses of olanzapine, i.e., 60 mg, but this was not
the case with aripiprazole with doses of 30–95 mg.

Depression in the medically ill

The prevalence of Major Depressive Disorder (MDD) is
approximately doubled in the medically ill in comparison
to the general population. However, despite this increased
incidence, depression in the medically ill remains underrecognised. The interaction between chronic medical
illness and major depressive disorder (MDD) is likely
bi-directional, as there is also an increased prevalence
of chronic medical illness in those with a diagnosis of
MDD. Comorbid medical illness and MDD are associated
with poorer medical and mental health outcomes.
This article emphasises the special considerations and
differences in the management of depression in the
medically ill in comparison with the general population.
The diverse panel of authors reviewed and synthesised
a large volume of recent evidence on this issue and
present a concise critical appraisal. The review focusses
on four key areas: epidemiology and pathogenesis
(including a biopsychosocial model of predisposing,
precipitating and protective factors for depression); the
use of evidence-based screening practices to identify
those requiring further clinical assessment; assessing
depressive symptoms; and then provides an overview of
a stepped care approach, including pharmacological and
non-pharmacological interventions. Notable inclusions
in the review are a summary of antidepressants and
augmenting agents by effects and side effects that
can assist in selection of pharmacological treatments
to target specific symptoms, and a summary of dose
adjustments required in hepatic and renal impairment.

This article helps when comparing different comparator
studies as well as in clinical practice when switching from
one second generation antipsychotic to another to ensure
an adequate dose for effectiveness has been given.

While limitations of this review should be noted,
such as its non-systematic nature and the limited
evidence base available on this topic, this article will
likely be a useful resource for pharmacists working
in mental health and many medical specialties.

Leucht S, Crippa A, Siafis S, Patel MX, Orsini N and Davis JM.
Dose-response meta-analysis of antipsychotic drugs for acute
schizophrenia. Am J Psych 2020 (1 Apr); 177(4): 342–53.

Rosenblat JD, Kurdyak P, Cosci F, Berk M, Maes M,
Brunoni AR, et al. Depression in the medically ill. Aust
N Z J Psychiatry 2020 (Apr); 54(4): 346–66.

Clonidine as a treatment of behavioural
disturbance in autism spectrum
disorder: a systematic review

Although widely used in the paediatric population for
behavioural disturbances, the evidence for clonidine
efficacy is lacking in both the neurotypical and
neurodevelopmentally different populations. Autism
spectrum disorder (ASD) is a neurodevelopmental
disorder affecting social communication, social interaction
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and involving repetitive and narrow behaviours and
occurs in approximately 0.5% of Australia’s population.
Although risperidone and aripiprazole have both been
shown to be effective in managing behavioural challenges
in patients with ASD, there is concern about the adverse
effect profiles of both. Currently only risperidone is
available on the PBS for behavioural problems of ASD
patients with lower intellectual disability (IQ under 70).
This paper looks at the use and effectiveness of clonidine
in both children and adults in the ASD population with
challenging behaviours. From an identified 567 articles, 10
were found to meet the inclusion criteria for review. The
behavioural disturbances identified to be targeted were
aggression, agitation, hyperarousal, impulsivity, social
difficulties, mood disturbance, self-injurious behaviour
and sleep disturbance. Efficacy was difficult to determine
with some parent reports deeming it efficacious,
while others, when utilising quantitative measures,
showed no improvement with clonidine treatment.
Although the results of this systematic review are
not outstanding, it is still helpful to have efficacy and
effectiveness results from the short-term studies of
both oral and transdermal clonidine in this population.
Cardiac adverse effects were avoided with careful
monitoring, lower dosing and slow dosage adjustments.
In conclusion, the authors note that youth with ASD who
have predominantly attention deficit hyperactivity disorder
symptomology (hyperactivity, hyperarousal, impulsivity,
sleep difficulties, aggression and self-injurious behaviour)
tend to benefit the most from treatment with clonidine.
Banas K, Swachuk B. Clonidine as a treatment of
behavioural disturbance in autism spectrum disorder:
a systematic literature review. J Can Acad Child
Adolesc Psychiatry 2020 (May); 29(2): 110–20.

NEPHROLOGY

GRIT Liaison for #SHPANeph:
Hanh Tran

Are opioids safer than NSAIDs in people
with chronic kidney disease? Think twice!
The opioid epidemic has long been prominent in
the headlines of healthcare concerns. Misuse and
abuse of opioids is also of concern among people
with chronic kidney disease (CKD) and chronic pain,
as nonsteroidal anti-inflammatory drugs (NSAIDs)
have long been thought to be associated with ill
effects on the kidney, leading guidelines to often
recommend prescribing opioids in preference.

The Chronic Renal Insufficiency Cohort (CRIC) study
challenges the place of opioids versus NSAIDs in people
with CKD and chronic pain. 3939 participants from 21 to
74 years old, with an age-specific estimated glomerular
filtration rate (eGFR) of 20 to 70 mL/min/1.73 m2 were
followed up for a median of 6.84 years in the prospective
observational study. Primary outcomes were kidney
failure requiring kidney replacement therapy (KRT),
the composite of kidney failure with KRT and 50%
reduction in eGFR from baseline (KRT + ↓eGFR), prekidney failure death and the number of pre-kidney failure
hospitalisations between 2 consecutive annual visits.
Analgesics other than opioids and NSAIDs were reported
as others (e.g. tramadol). Compared to NSAID use alone,
opioid use alone was associated with twice or higher
crude incidence of all four outcomes, with a crude rate
(per 100 person-years) of death with opioids of 3.5 (95%
CI, 2.8–4.3) versus 1.4 (95% CI, 1.0–1.9) with NSAIDs, a
crude rate of KRT (per 100-person years) with opioids of
4.2 (95% CI, 3.4–5.2) versus 1.9 (95% CI, 1.4–2.5) with
NSAIDs, a crude rate of KRT + ↓eGFR (per 100-person
years) with opioids of 5.9 (95% CI, 5.3–6.3) versus 2.4
(95% CI, 1.9–3.2) with NSAIDs and a crude rate of
hospitalisation (per 100-person years) with opioids of
108.6 (95% CI, 99.1–118.9) versus 58 (95% CI, 51.5–65.3)
with NSAIDs. To minimise confounding due to indications,
variation in dose, drug discontinuation and long duration
of follow-up, adjusted analysis models were applied to
examine the associations of time-updated cumulative
NSAID and opioid exposure with outcomes. While there
was a strong link between opioid use and the outcomes,
the associations in the NSAIDs group were no longer
significant. Adverse impacts of concurrent use of opioids
and NSAIDs and use of other analgesics on death, KRT
and KRT + ↓eGFR were also highlighted in the study. It is
important to note that self-reporting of baseline use of
opioids and NSAIDs prior to the study was significantly
influenced by gender, ethnicity, annual income, and some
co-morbidities.
The study confirms opioid use increases the risk of death
and poor kidney outcomes in people with CKD more
than NSAID use. Judicious use of NSAIDs with careful
monitoring in some types of CKD may be considered.
Zhan M, Doerfler RM, Xie D, Chen J, Chen H-Y, Diamantidis
CJ, et al. Association of Opioids and Nonsteroidal Antiinflammatory Drugs with Outcomes in CKD: Findings
from the CRIC (Chronic Renal Insufficiency Cohort)
Study. Am J Kidney Dis 2020 (18 Apr) 76(2):184–93.
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The association between the use of protonpump inhibitors and excess mortality after
kidney transplantation: a cohort study

Hepatitis B virus vaccine immune
response and mortality in dialysis
patients: a meta-analysis

Proton-pump inhibitors (PPIs) are commonly
prescribed in kidney transplant recipients (KTRs) to
prevent dyspeptic symptoms and complications from
immunosuppressive agents. There are growing concerns
about the potential long-term complications of PPI
therapy. This study aimed to investigate whether PPI
use is associated with excess mortality risk in KTRs.

Hepatitis B virus (HBV) is a major cause of cirrhosis and
hepatocellular carcinoma worldwide. HBV infections have
significantly decreased since the introduction of a vaccine,
however, current HBV vaccination protocols provide
protective immunity in only 60–70% of dialysis patients.
This response is lower due to uraemia-associated
suppression of the immune system. Specific dialysisrelated factors have not been thoroughly analysed for
potential contribution to HBV vaccine immune response.

Special contributor: Bianca Heron

A multivariable Cox proportional hazard regression
analysis in a single centre prospective cohort of 703
stable outpatient KTRs was used. An independent
replication of the results was performed in a prospective
cohort of 656 KTRs. Secondary endpoints included
higher risk of graft failure and cause-specific mortality.
The association of high dose PPI (> 20 mg omeprazole
equivalents/day) compared with lose dose (≤20 mg
omeprazole equivalents/day) on mortality was also
reviewed. Mean age was 53 ± 13 years, 57% were
male, and 56.6% used PPIs. During median follow-up
of 8.2 (4.7–9.0) years, 194 KTRs died. After adjustment
for confounders, PPI use was associated with a higher
mortality risk compared with no use (HR 1.68, 95% CI
1.21–2.33, P = 0.002). In addition, higher PPI dose (>
20 mg omeprazole equivalents/day) was associated
with higher mortality (HR 2.14, 95% CI 1.48–3.09, P <
0.001) than those taking a low dose (HR 1.72, 95% CI
1.23–2.39, P = 0.001). Cause-specific analyses revealed
PPI use was associated with an increased risk of mortality
due to infectious diseases (HR 1.89, 95% CI 1.02–3.49.
P=0.04), and cardiovascular mortality (HR 2.42, 95% CI
1.43–4.08, P < 0.001). No association was found between
malignant or miscellaneous causes and graft failure.
This study demonstrated increased mortality
with PPI use in KTRs independent of potential
confounders but was limited by its observational
design. Further corroboration is required before it
can be recommended to avoid long-term PPIs in
KTRs, however this study highlights the importance
of evidence-based indications for PPI treatment.
Rianne MD, Gomes-Neto AW, Eisenga MF, Van Loon E, Schutten
JC, Gans ROB, et al. The association between use of protonpump inhibitors and excess mortality after kidney transplantation:
A cohort study. PLoS Med 2020 (Jun); 17(6): e1003140.
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Special contributor: Bianca Heron

A systematic review and meta analysis to examine
factors associated with HBV immune response in dialysis
patients, and the association between the immune
response to the HBV vaccine and mortality was used.
Electronic databases were searched for studies of dialysis
comparing characteristics of HBV vaccine responders
and non-responders, and association between HBV
vaccine response and all-cause and cause-specific
mortality. Responders were defined as having hepatitis
B surface antibody titre ≥10 mIU/mL and non-responders
maintaining a titre <10 mIU/mL after completion of vaccine
course. Sixty-one studies with a total of 6628 dialysis
patients who completed the course of HBV vaccination
were identified with 4582 responders (69%), and 2046
non-responders (31%). HBV vaccine responders had a
lower risk for all-cause mortality (pooled RR 0.64,
P <0.001) and cardiovascular-related mortality (pooled
RR 0.74, P=0.02), compared with non-responders. HBV
vaccine responders tended to be younger (WMD – 4.68
years, P <0.001) with a lower prevalence of diabetes
mellitus (pooled OR 0.65, P < 0.001). They were more
likely to be receiving adequate dialysis, have higher PTH
levels (WMD 44 pg/mL, P=0.004), were less likely to carry
the HLA DR3 allele (pooled OR 0.38, P=0.01) and have
more optimal nutritional and anaemia markers.
Further studies are required to confirm these findings
and determine if adjusting these modifiable risk factors
improves HBV vaccine response rates in dialysis patients.
Udomkarnjananun S, Takkavatakarn K, Praditpornsilpa K,
Nader C, Eiam-Ong S, Jaber BL, Susantitaphong P. Hepatitis
B virus vaccine immune response and mortality in dialysis
patients: a meta analysis. J Nephrol 2020 (Apr); 33(2): 343–54.

PAEDIATRICS AND
NEONATOLOGY

GRIT Liaison for #SHPAPaedNeonate:
Rachael Worthington

DEEP-2 dive into deferiprone vs
deferasirox for haemoglobinopathies

Transfusion-dependent haemoglobinopathies
require life-long iron chelation therapy. With no
randomised clinical trials comparing deferiprone
with deferasirox in paediatric patients, this phase
3, multicentre, randomised trial aimed to show the
non-inferiority of deferiprone versus deferasirox.
The study, performed in 21 research hospitals and
universities in Italy, Egypt, Greece, Albania, Cyprus,
Tunisia and the UK, enrolled paediatric patients, aged
1 month to 18 years, with transfusion-dependent
haemoglobinopathies. Participants were required to have
received at least 150 mL/kg per year of red blood cells for
the previous 2 years at the time of enrolment, plus either
deferoxamine (<100 mg/kg per day if < 2 years of age)
or deferasirox (<40 mg/kg per day), with a 7-day washout
period permitted. Patients were randomly assigned 1:1 to
receive dispersible oral daily deferiprone (75–100 mg/kg
per day) or daily deferasirox (20–40 mg/kg per day), both
with dose adjustment for 12 months, stratified by age
(<10 years and ≥10 years) and balanced by country. The
primary end point was based on predefined success
criteria for changes in serum ferritin concentration (all
patients) and cardiac MRI T2-star (T2*; patients aged >
10 years) to show non-inferiority of deferiprone versus
deferasirox in the per-protocol population. Safety was
assessed in all patients who received at least one dose
of study drug. 435 patients were enrolled between
17 March 2014 and 16 June 2016, 393 of whom were
randomly assigned to a treatment group (194 to the
deferiprone group; 199 to the deferasirox group).
Median follow-up was 379 days (IQR 294–392) for
deferiprone and 381 days (350–392) for deferasirox.
Non-inferiority of deferiprone versus deferasirox was
established (treatment success in 69 [55·2%] of 125
patients assigned deferiprone vs 80 [54·8%] of 146
assigned deferasirox, difference 0·4%; 95% CI −11·9
to 12·6). No significant difference in the occurrence of
serious and drug-related adverse events was shown,
with three (2%) cases of reversible agranulocytosis in
the deferiprone group and two (1%) cases of reversible
renal and urinary disorders in the deferasirox group.
Compliance was similar between treatment groups.

The authors concluded that deferiprone was effective
and safe in inducing control of iron overload during
12 months of treatment in paediatric patients with
transfusion-dependent haemoglobinopathies,
offering an additional valuable treatment option.
Maggio A, Kattamis A, Felisi M, Reggiardo G, El-Beshlawy
A, Bejaoui M, et al. Evaluation of the efficacy and safety of
deferiprone compared with deferasirox in paediatric patients
with transfusion-dependent haemoglobinopathies (DEEP-2):
a multicentre, randomised, open-label, non-inferiority, phase
3 trial. Lancet Haematology 2020 (Jun); 7(6); e469–78.

DECISION around the effect of
dexamethasone on complications
in cardiac surgery

Corticosteroids are widely used in paediatric cardiac
surgery to blunt systemic inflammatory response
and to reduce complications, nevertheless their
clinical efficacy is uncertain. The Intraoperative
Dexamethasone in Pediatric Cardiac Surgery
study sought to determine whether intraoperative
administration of dexamethasone is more effective
than placebo for reducing major complications
and mortality during pediatric cardiac surgery.
This double-blind, multicentre, randomised trial involved
four centers in China, Brazil, and Russia. A total of 394
infants younger than 12 months, undergoing cardiac
surgery with cardiopulmonary bypass, were enrolled
from December 2015 to October 2018, with follow-up
completed in November 2018. The dexamethasone
group (n = 194) received 1 mg/kg of dexamethasone,
while the control group (n = 200) received an equivalent
volume of 0.9% sodium chloride intravenously after
anaesthesia induction. The primary end point was a
composite of death, nonfatal myocardial infarction,
need for extracorporeal membrane oxygenation, need
for cardiopulmonary resuscitation, acute kidney injury,
prolonged mechanical ventilation, or neurological
complications within 30 days of surgery. There were
17 secondary end points, including the individual
components of the primary endpoint, and duration of
mechanical ventilation, inotropic index, intensive care
unit stay, readmission to intensive care unit, and length
of hospitalisation. All of the 394 patients randomised
(median age 6 months; 47.2% boys) completed the
trial. The primary endpoint occurred in 74 patients
(38.1%) in the dexamethasone group vs 91 patients
(45.5%) in the control group (absolute risk reduction,
7.4%; 95% CI, -0.8% to 15.3%; hazard ratio, 0.82;
95% CI, 0.60 to 1.10; P = 0.20). Of the 17 prespecified
secondary end points, none showed a statistically
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significant difference between groups. Infections
occurred in 4 patients (2.0%) in the dexamethasone
group vs 3 patients (1.5%) in the control group.
The authors concluded that among infants younger
than 12 months undergoing cardiac surgery with
cardiopulmonary bypass, intraoperative administration
of dexamethasone, compared with placebo, did
not significantly reduce major complications and
mortality at 30 days. The authors acknowledge
that the study may have been underpowered
to detect a clinically important difference.
Lomivorotov V, Kornilov I, Boboshko V, Shmyrev V, Bondarenko
I, Soynov I, et al. Effect of Intraoperative Dexamethasone
on Major Complications and Mortality Among Infants
Undergoing Cardiac Surgery: The DECISION Randomized
Clinical Trial. JAMA 2020 (Jun); 323(24): 2485–92.

Non-intervention or intervention with
ibuprofen for patent ductus arteriosus?

Although non-steroidal anti-inflammatory drugs
(NSAIDs) are known to accelerate patent ductus
arteriosus (PDA) closure, they have remained
ineffective in improving mortality, long-term respiratory
outcomes or neurodevelopment, irrespective of the
NSAID used. Despite recent increasing use of noninterventional approaches, no study has yet directly
compared the nonintervention vs pharmacologic
treatment for PDA closure in decreasing mortality and
preventing bronchopulmonary dysplasia (BPD).
This randomised, double-blind, placebo-controlled, noninferiority study aimed to determine the non-inferiority
of nonintervention vs oral ibuprofen treatment for PDA
in decreasing BPD incidence or death in very preterm
infants. Participants screened between July 24 2014 and
March 15 2019 included 383 preterm infants (gestational
age [GA] 23–30 weeks) with haemodynamically
significant PDA (ductal size >1.5 mm plus respiratory
support) diagnosed between postnatal days 6 and 14.
Infants were stratified by GA and randomly assigned
(1:1) to receive either oral ibuprofen (initial dose of 10
mg/kg followed by a 5 mg/kg dose after 24 hours and
a second 5 mg/kg dose after 48 hours) or placebo.
The primary outcome was BPD or death. Secondary
outcomes included major morbidities and ductal closure
rates. Per-protocol analysis was used. 146 infants were
randomly assigned, with 72 in the nonintervention
group and 70 in the ibuprofen treatment group in the
final analyses. The PDA closure rate at 1 week after
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randomisation was significantly higher with ibuprofen (11
[34%]) than nonintervention (2 [7%]) in infants at GA 27
to 30 weeks (P = 0.007), however, the findings were not
significant at GA 23 to 26 weeks (ibuprofen, 3 [8%] vs
nonintervention, 1 [2%], P = 0.34). In addition, the ductal
closure rates before hospital discharge (ibuprofen, 62
[89%] vs nonintervention, 59 [82%], P = 0.27) and device
closure (ibuprofen, 2 [3%] vs nonintervention, 4 [6%],
P = 0.40) were not significantly different between the two
groups. The nonintervention approach was non-inferior to
ibuprofen treatment in terms of BPD incidence or death
(nonintervention, 44%; ibuprofen, 50%; 95% CI, −0.11
to 0.22; noninferiority margin −0.2; P = 0.51). Two infants
in the ibuprofen arm received backup rescue treatment,
with none in the placebo group receiving backup
treatment. The authors concluded that nonintervention
showed non-inferiority compared with ibuprofen treatment
in closing of haemodynamically significant PDA and
reduction of BPD or death, potentially attributable to
the low efficacy of oral ibuprofen for closing PDA,
especially in infants born at 23 to 26 weeks gestation.
Sung SI, Lee MH, Ahn SY, Chang YS, Park WS. Effect
of Nonintervention vs Oral Ibuprofen in Patent Ductus
Arteriosus in Preterm Infants: A Randomized Clinical
Trial. JAMA Pediatr 2020 (15 Jun); 174(8): 1–9.

Does rituximab prolong survival in B-cell
non-Hodgkin’s lymphoma in children?
Rituximab added to chemotherapy prolongs survival
among adults with B-cell cancer. Data on its efficacy
and safety in children with high-grade, mature
B-cell non-Hodgkin’s lymphoma are limited.

This open-label, international, randomised, phase 3
trial involved patients younger than 18 years of age
with high-risk, mature B-cell non-Hodgkin’s lymphoma
(stage III with an elevated lactate dehydrogenase level
or stage IV) or acute leukaemia. The study sought to
compare the addition of six doses of rituximab to standard
lymphomes malins B (LMB) chemotherapy with standard
LMB chemotherapy alone. The primary endpoint was
event-free survival. Overall survival and toxic effects were
also assessed. Analyses were based on 328 patients
who underwent randomisation (164 patients per group);
85.7% of the patients had Burkitt’s lymphoma. The median
follow-up was 39.9 months. Events were observed in 10
patients in the rituximab-chemotherapy group, and in
28 in the chemotherapy group. Event-free survival at 3
years was 93.9% (95% confidence interval [CI], 89.1 to
96.7) in the rituximab-chemotherapy group and 82.3%

(95% CI, 75.7 to 87.5) in the chemotherapy group (hazard
ratio for primary refractory disease or first occurrence
of progression, relapse after response, death from any
cause, or second cancer, 0.32; 95% CI, 0.15 to 0.66; onesided P = 0.00096, which reached the significance level
required for this analysis). Eight patients in the rituximabchemotherapy group died (4 deaths were disease-related,
3 were treatment-related, and 1 was from a second
cancer), as did 20 in the chemotherapy group (17 deaths
were disease-related, and 3 were treatment-related)
(hazard ratio, 0.36; 95% CI, 0.16 to 0.82). The incidence of
acute adverse events of grade 4 or higher after pre-phase
treatment was 33.3% in the rituximab-chemotherapy
group and 24.2% in the chemotherapy group (P = 0.07);
events were related mainly to febrile neutropenia and
infection. Approximately twice as many patients in the
rituximab-chemotherapy group as in the chemotherapy
group had a low IgG level one year after trial inclusion.
Rituximab added to standard LMB chemotherapy
markedly prolonged event-free survival and
overall survival among children and adolescents
with high-grade, high-risk, mature B-cell nonHodgkin’s lymphoma, and was associated with
a higher incidence of hypogammaglobulinaemia
and, potentially, more episodes of infection.
Minard-Colin V, Aupérin A, Pillon M, Burke GAA, Barkauskas
DA, Wheatley K, et al., for the European Intergroup for Childhood
Non-Hodgkin Lymphoma, and the Children’s Oncology
Group* Rituximab for High-Risk, Mature B-Cell Non-Hodgkin’s
Lymphoma in Children. NEJM 2020 (4 Jun); 382: 2207–19.

Levetiracetam effectiveness
in neonatal seizures

There are no US Food and Drug Administration–approved
therapies for neonatal seizures. Phenobarbital and
phenytoin frequently fail to control seizures, and there
are concerns about the safety of seizure medications
in the developing brain. Levetiracetam has proven
efficacy and an excellent safety profile in older patients,
therefore there is great interest in its use in neonates,
however, randomised studies have not been performed.
This multicentre, randomised, blinded, controlled,
phase IIb trial sought to study the efficacy and safety
of levetiracetam compared with phenobarbital as a
first-line treatment of neonatal seizures of any cause.
The primary outcome measure was complete seizure
freedom for 24 hours, assessed by independent review
of the EEGs by two neurophysiologists. Eighty percent of
patients (24 of 30) randomly assigned to phenobarbital
remained seizure-free for 24 hours, compared with 28%

of patients (15 of 53) randomly assigned to levetiracetam
(P < 0.001; relative risk 0.35 [95% confidence interval:
0.22–0.56]; modified intention-to-treat population). A
7.5% improvement in efficacy was achieved with a dose
escalation of levetiracetam from 40 to 60 mg/kg. More
adverse effects were seen in subjects randomly assigned
to phenobarbital, but this was not statistically significant.
The authors concluded that in this Phase IIb study,
phenobarbital was more effective than levetiracetam for
the treatment of neonatal seizures. Higher rates of adverse
effects were seen with phenobarbital treatment. Higherdose studies of levetiracetam are warranted, and definitive
studies with long-term outcome measures are needed.
Sharpe C, Reiner GE, Davis SL, Nespeca M, Gold JJ,
Rasmussen M et al, for the NEOLEV2 Investigators.
Levetiracetam Versus Phenobarbital for Neonatal Seizures: A
Randomized Controlled Trial. Pediatrics 2020 (Jun); 145(6):
e20193182.

RESEARCH

GRIT Liaison for #SHPAResearch:
Jacinta Johnson

The significance of being statistically
significant: Let’s talk about P values
Special contributor: Wei Jin Wong

A recent editorial from the New England Journal
of Medicine (NEJM) sought to inform readers on
the updated submission guidelines for reporting P
values in clinical trials and observational studies.
Some may have noticed that recently accepted
publications in NEJM appear to have less emphasis on
the inclusion of P values in data analysis and reporting.
The P value has long been considered an important
tool in medical research, but it has its weaknesses. P
values are susceptible to erroneous inferences if not
appropriately adjusted when multiple comparisons are
made. Non-significant P values cannot differentiate
between group differences that are negligible and those
that are non-informative due to large standard errors,
and they provide no information about effect size. P
values should not be considered the sole point of truth
regarding the null hypothesis; instead, the P value is
a statement about the data in relation to a specified
hypothetical explanation. As the P value by itself does
not necessarily provide sufficient evidence about a
hypothesis, it should therefore be considered in context
when reporting or interpreting results. In view of this, data
analysis should not rest solely on P value calculation
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only, but researchers should also consider replacing,
or supplementing it with other approaches such as
estimates of effects or association and 95% confidence
intervals. This is in tandem with recent recommendations
from the American Statistical Association.
Although the updated guidelines may be relevant to
studies with traditional design and analysis, which
make up the bulk of submissions, future updates will
include other study designs and Bayesian studies. The
recent updates once again highlight the importance
of good study design and conduct, together with
interpretation and presentation of results.
Harrington D, D’Agostino RB, Gatsonis C, Hogan JW, Hunter
DJ, Normand S-L T, et al. New guidelines for statistical
reporting in the Journal. NEJM 2019 (Jul 18); 381: 285–6.

‘Regression to the mean’: What does it
mean and why is it important for you?
Special contributor: Dr Libby McCourt

‘Regression to the mean’ is one of those statistical
phenomena that you may not have heard of, which
has far-reaching implications for research. Think of
‘regression to the mean’ as a change towards the mean
for repeated measurements. For example, say we are
taking the diastolic blood pressure (DBP) of a group of
people as part of study screening. Most observations
of DBP would sit around our mean value and we would
expect a smaller number of observations to sit around
our extreme values. ‘Regression to the mean’ states
that if we were to repeat our measurement in the future
on the same group, we would expect to see those with
baseline extreme values move closer to the mean.
Conversely, we may also see those with baseline values
close to the mean, move towards more extreme values.
This is a problem if our study screens patients based
on their initial DBP reading and only includes those who
are hypertensive. Regression to the mean states that if
we repeat our DBP measurements on these individuals,
some will have reductions in the DBP just by chance.
Additionally, in the screening of patients, we may have
removed those who were normotensive and then become
hypertensive over the study period. Without observing
these changes, we may misinterpret any interventions
we implemented as successful in reducing DBP.

To overcome this, research should: 1) be designed with
a control group and 2) focus analysis on outcomes
between control and intervention groups, rather than
between baseline and outcomes for each group.
Senn S. Francis Galton and regression to the
mean. Significance 2011 (Sep); 8(3): 124–6.

Waste in COVID-19 (and other
biomedical) research
Special contributor: Caitlin Merz

It has been estimated that up to 85% of biomedical
research is wasted due to poor research questions,
design, analysis and reporting of results. With the
recent COVID-19 pandemic, the rate of clinical
trials and research has increased at breakneck
speed, but is this a good thing or are we wasting
resources on poor quality, unnecessarily duplicated
research that is just adding to the noise?
A recent editorial in the BMJ reports that ‘a deluge of
poor-quality research’ has sabotaged an effective,
evidence-based response to the COVID-19 pandemic.
More broadly, a series of papers published in The Lancet
in 2014 discuss how researchers can increase value,
reduce waste and reduce risk of detrimental patient care
in clinical research and its translation. Their findings
suggest that additional research should always be
preceded by systematic assessment of existing evidence,
replacing large numbers of duplicated, poor quality trials
with well-designed and well-reported higher quality trials.
Design of research questions should be guided by the
likelihood of yielding translational outcomes through
minimising bias and having a published defensible
design and optimal trial conduct standards. They also
suggest that changes need to be made to decrease,
increase, or change: the regulation and management
of research, financially rewarding standardised
study designs and protocols, timely dissemination of
study protocols and complete reporting of data.
Is this relevant for pharmacy? Could more be done
within our own profession regarding incentivising quality
over quantity of research, ensuring standardised and
peer-reviewed trial design, and full dissemination of
outcome data? As a health profession with a strong
investment in both performing and translating clinical
research into practice, this discussion is well worth
following and translating to our own profession.
Glasziou PP. Waste in COVID-19 research.
BMJ 2020 (12 May); 369: m1847.
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nitty gritty
What is the nitty gritty? The grist and gist of
SHPA’s recent operations: fundamental news
bites about what’s happening on the ground
to further the aims of the Society, along with
other morsels of member news.

Celebrating our leaders: SHPA Awards

Professor Jeff Hughes, 2020 SHPA
Fred J Boyd Award

Dr Erica Tong, 2020 SHPA Australian
Clinical Pharmacy Award

Recognising her professional leadership, broad
research impact and Australia-first innovations, including
the development and implementation of partnered
pharmacist charting, Dr Erica Tong has been announced
as the recipient of the 2020 SHPA Australian Clinical
Pharmacy Award.
Dr Tong, who is Deputy Director of Pharmacy, Chief
Pharmacy Information Officer and Lead Clinical
Pharmacist, Emergency and Acute Medicine at Alfred
Health, and teaches in the Faculty of Pharmacy and
Pharmaceutical Sciences at Monash University, was also
commended for her academic exploration of advanced
practice roles for pharmacists in General Medicine and
initiatives to broaden service provision. Read more >

Recognising his commitment to excellence in
teaching, learning and innovation, and extensive
accomplishments as an outstanding pharmacy
practitioner, educator and researcher, Professor Jeff
Hughes has been announced as the recipient of
the prestigious 2020 SHPA Fred J Boyd Award.
Professor Hughes, who is a former Head of the Curtin
University (WA) School of Pharmacy and retains
a senior teaching and research appointment, was
commended for his strong evidence-based, patientcentred approach to improving healthcare outcomes
through excellent pharmacy practice. Read more >

Vaughn Eaton, 2020 SHPA Medal of Merit

Recognising his outstanding recent contributions and
exemplary efforts in hospital pharmacy practice in
South Australia and beyond, Mr Vaughn Eaton FSHP
has been awarded the 2020 SHPA Medal of Merit.
Mr Eaton, who is the Director, SA Pharmacy of the Southern
Adelaide Local Health Network, maintains academic
positions at the University of South Australia, Flinders
University and Monash University, and is a former President
of SHPA (2005-07), was awarded for his ‘selfless sharing of
expert pharmacy knowledge’ over 30 years. Read more >
Orations will be published in the next issue of JPPR
(Fred J Boyd Award) and Pharmacy GRIT (Australian
Clinical Pharmacy Award and Medal of Merit). ●
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Shaping the profession: Budget, aged care
inquiry recommendations, Closing the Gap

Medicines supply and hospital commitments
in landmark 2020 Budget welcomed

Early in October we welcomed new funding for the
national COVID-19 response, including a $3.3bn boost
to the National Medical Stockpile and strong support for
Australian hospitals, as well as funding commitments to
deliver the National Antimicrobial Resistance Strategy,
medical research and improvements to Australia’s
medicines supply chain, as the Federal Government
delivered its landmark 2020-21 Federal Budget tonight.
In a Budget defined by once-in-a-generation forecast
deficits, resulting from emergency government action to
mitigate the economic, social and health impacts of the
COVID-19 pandemic in Australia, SHPA also welcomed
announced or previewed measures including a $2bn
aged care package to improve the health and wellbeing
of older Australians, record investment in Australia’s
public hospitals through the $133bn five-year National
Health Reform Agreement, and a $2.3bn COVID-19
vaccine package, including $1.7bn for anticipated
production and supply by CSL next year. Read more >
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Setting the Standards in Clinical
Trials and General Medicine

Strong steps for patient safety as new
Aged Care recommendations welcomed

Closing the Gap in action as we reflect
on global Indigenous recognition

Setting the pharmacy standard in clinical trials

The inclusion of pharmacists in residential aged
care teams and improving the transition between
residential aged care and hospital care feature in the
Counsel Assisting’s Proposed Recommendations
at Final Hearing, reflecting the importance of
facilitating hospital pharmacist expertise at crucial
points in the care journey for older Australians.

The National Agreement on Closing the Gap (CTG),
announced earlier in August, includes new targets
around comparable life expectancy among Indigenous
and non-Indigenous Australians and increases in
healthy infant birthweight, enrolment and education
attainment, youth and adult employment, land rights and
languages spoken among Aboriginal and Torres Strait
Islander people’s – as well as decreases in detention,
incarceration, violence and abuse and suicide – by 2031.

The Standard of practice in clinical trials for
pharmacy services appeared in the October 2020
issue of the Journal of Pharmacy Practice and Research
(JPPR) as the race for a viable, sustainable COVID-19
vaccine dominates international scientific research.

Clear patient safety measures aligned with
recommendations made by SHPA emerged
from the later stages of the Royal Commission
into Aged Care Quality and Safety, and were
welcomed by the SHPA in late October.

SHPA Chief Executive Kristin Michaels says the
supported presence of a pharmacist in the residential
aged care setting is integral to safe, quality care: ‘The
crucial role of pharmacy in aged care is undeniable,
with Australian research indicating 91% of aged
care residents take at least five regular medicines, and
65% take more than 10, every day’. Read more >

We celebrated International Day of the World’s Indigenous
People on Sunday 9 August by reflecting on the
reframing of Closing the Gap initiatives, and innovations
of hospital pharmacists to improve health outcomes for
Aboriginal and Torres Strait Islander communities.

Aleena Williams, SHPA Aboriginal and Torres
Strait Islander Health Chair says it is important the
National Agreement on Closing the Gap has been
developed in genuine partnership between Australian
Governments and Aboriginal and Torres Strait
Islander peak organisations: ‘The shared decisionmaking that underpins the agreement is crucial
to understanding the changes and investments
needed to reach the 16 targets.’ Read more > ●

The critically important clinical trials setting is the
latest area of focus for the SHPA’s expanding suite
of Standards of Practice, wholly revised to factor in
new electronic systems, global medication supply
chains and the increasing participation of pharmacy
practitioners at a time of immense global attention.

SHPA Clinical Trials Chair Peter Slobodian said upholding
the integrity and safety of clinical trials conducted
in Australia was a driving principle of the revisions:
‘Pharmacists are essential to clinical trials, not only to
meet regulatory requirements related to the storage,
dispensing and supply of investigational products but also
to ensure their safe and ethical use – this has never been
more important as safety and efficacy must remain central
to the push toward coronavirus vaccination’. Read more >
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A chance to reflect: World Patient Day,
World Pharmacy Day, National
Technicians’ Day

New standard and review reinforce
hospital pharmacist role in reducing
medicines misadventure

Current best care for the provision of General Medicine
pharmacy services by General Medicine pharmacists,
including the strengthening case for extended scope
across essential and emerging services, is laid out in
SHPA’s Standard of practice in general medicine for
pharmacy services published in the August issue of
JPPR, alongside a complementary systematic review.
Developed with input from the Internal Medicine
Society of Australia and New Zealand Ltd, the
standard strengthens the case for broader pharmacist
roles to improve medicines-related outcomes
through the provision of comprehensive care.
The proposed extended scope includes a collaborative
admission medication charting model, pharmacistled influenza vaccination, pharmacist completion
of the medication management plan in the medical
discharge summary – leading to a reduction in the rate
of errors in these summaries – and documentation
of medicine changes via a pharmacist-prepared
discharge medication management summary.
SHPA General Medicine Chair Dr Erica Tong said
the clinical pharmacist’s role in the general medicine
unit is both critical and unique: ‘Patients admitted
to general medical units are often complex with
multiple comorbidities, polypharmacy and at risk for
drug-related problems associated with increased
morbidity and mortality’. Read more > ●
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Four priorities to turn the tide
on medication safety

On Thursday 17 September we marked World Patient
Safety Day by outlining actionable steps that can be
taken by Australian hospitals to improve safe patient
care, including partnered and interim charting, seven-day
services and dedicated medication safety programs.
With Medication Safety and the Quality Use of Medicines
Australia’s tenth National Health Priority Area, SHPA’s
Medication Safety Position Statement outlines four
priorities in harnessing the hospital pharmacy workforce
to implement evidence-based service changes.
SHPA Medication Safety Chair Toni Howell says
harm from medications is avoidable and innovative
pharmacist-models, partnered with patients and the
multidisciplinary team, improve safety: ‘Every year in
Australia 250,000 hospital admissions are a result of
medication-related problems, costing $1.4 billion, and
the transition of care between the hospital and the
community remains a known challenge, as identified by
the ongoing Aged Care Royal Commission’. Read more >

Patient safety, research opportunity and
global solidarity on World Pharmacists Day

Celebrating Australia’s technicians
and pharmacy assistants

Health Minister Greg Hunt announced an extension of
the National Health (COVID-19 Supply of Pharmaceutical
Benefits) Special Arrangement 2020 to March 2021,
which permits the supply of Pharmaceutical Benefits
Scheme (PBS) medicines off a digital image or copy of
a prescription, as well as dedicated pharmacy research
funding in the $20 billion Medical Research Future
Fund for research to improve the quality and safe use of
medicines and medicines intervention by pharmacists.

In our National Pharmacy Technician Day video,
SHPA Chief Executive Kristin Michaels and SHPA
Technicians and Assistants Chair Tara ClaysonFisher reflect on the crucial roles technicians
and pharmacy assistants fulfil every day.

On World Pharmacists Day, held on 25 September,
we welcomed the extension of measures supporting
the safe supply of PBS medicines, joined a global
‘black out’ in memory of pharmacists lost in the
pandemic, while formally kicking off a busy Spring
calendar of membership elections and celebrations.

President Peter Fowler said SHPA strongly supports
the extension, which supports the safe supply of
medicines for the most vulnerable and high-risk
hospital patients: ‘Hospital pharmacists have taken
the lead and restructured their clinical services, and
operations and departments to allow the supply
of PBS medicines off digital image and copies of
prescriptions, reducing the risk of potential exposure
to COVID-19 in healthcare facilities’. Read more >

SHPA is a proud supporter of National Pharmacy
Technician Day, held this year on Tuesday 20 October.
Hospital pharmacy technicians and pharmacy assistants
are integral to Australia’s hospital workforce. While their
roles and responsibilities vary from hospital to hospital
and state to state, the focus is the same: delivering
precise technical services as an essential part of hospital
pharmacy departments focused on patient care.

SHPA is committed to advocating for the
growth of technician and pharmacy assistant
roles, as part of efforts to advance Australia’s
pharmacy workforce. View more > ●
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The Journal of Pharmacy Practice and Research is SHPA’s flagship research journal, and has been
proof, for over 50 years, that SHPA members value their profession as an evidence-based one. In
this section, Pharmacy GRIT keeps members up to date with Australia’s premier scientific pharmacy
publication as it continues to represent Australia and beyond in a changing research landscape.

Editorials – another way
of fighting for change

In the world of scientific journals, the
editorials published at the beginning of an
issue have always played a special role.
While the bulk of journal content – i.e.
original scientific reporting – aims to
change the world through the accrual
and analysis of evidence, editorials try to
change the world through perspective,
argument and, sometimes, passion.
Pharmacists (and many of their
interdisciplinary colleagues) know the
value and efficiency offered by their
services – editorial writers are equipped
with the evidence to support these claims,
but they also know that the evidence
isn’t always enough to make change.
Editorials, then, often work on the big picture,
or arguments that appeal to justice or the
need for a leap forward in progress.
And in recent times, the editorials in
the JPPR have continued this tradition
with more intense thinking than ever.
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In our December issue last year, then-President of the
Australasian College of Emergency Medicine, Simon
Judkins, carefully made the case for the broader inclusion
of pharmacists into Emergency Department teams, in
‘Clear guidance on improving care in Emergency
Departments: Clinical pharmacists as part of the
team’. Progressive, interdisciplinary advocacy will also
appear in our upcoming December issue, with an editorial
from Nick Pavlakis, President of the Clinical Oncology
Society of Australia (COSA), endorsing the role of the
pharmacist in oncology units and community practices
around the country, with a focus on how they can further
enhance cancer therapy as it increases in complexity.

In one of its most important roles, the Journal accumulates
historical information pertaining to SHPA and the
profession. This was evident in our 50th Anniversary
edition in 2016, and it is certainly happening before our
eyes now, as we publish editorials by pharmacy innovators
and leaders during a pandemic of historical significance:
Ian A. Scott et al’s ‘Optimising medication management
during the COVID‐19 pandemic’; the SHPA Leadership
and Management Leadership Committee’s ‘Refection
on our leadership during COVID‐19: challenging our
resilience’; and Steve Morris (of NPS MedicineWise)
seize-the-moment editorial, ‘Building momentum
in quality use of medicines in times of crisis’.

We have also seen several calls to action on specific
clinical matters: Suzanne Neilsen and Beth Sproule
looked ahead of the curve in ‘The case for developing
pharmacist workforce capacity in addiction medicine’
last year; and this June, Hannah Stevens and Huyen
A. Tran challenged researchers to gather more data in
an effort to reduce maternal mortality across the world,
in ‘Anticoagulation in the immediate postnatal
peripartum period: more evidence needed to balance
risks’. Further, the SHPA Aboriginal and Torres Strait
Islander Health Leadership Committee called on all SHPA
members to make real progress toward Closing the Gap, in
‘Challenging “business as usual” for acute rheumatic
fever and rheumatic heart disease in Australia’.

Finally, regular editorials from a journal’s Editor-inChief allow insight into the priorities and passions of
these research leaders; our current Editor-in-Chief,
Professor Michael Dooley has vividly discussed
interdisciplinary collaboration, as well as the need to
build on the spirit of innovation roused in the response
to COVID-19, and recognising the irreplaceable
work of pharmacy staff in hospitals every day.

Some of the most thought-provoking editorials are the
ones that engage the big picture level. With voluntary
assisted dying becoming a legal option for certain patients
in Australia in recent years – an option that necessarily
involves pharmacists – law professor Andrew McGee gave
readers a careful lesson on the ethical considerations
behind conscientious objection in his fascinating editorial,
‘Voluntary assisted dying: should conscientious
objection be unconditional?’, with consequences
for all potentially controversial future therapies and
medical services. Meanwhile, Amanda J. Cross and
Ryan S. Cross ‘zoomed out’ from transitions of care to
the wide-shot of research, funding and professional
organisations, in ‘Nurturing evidence‐based practice
change in the Australian healthcare system’.

And our imminent December issue has some particularly
excellent editorials on the way – in addition to the President
of COSA’s contribution mentioned earlier, we have
sociologist Mark Davis’s insights into how the various
ways (some successful, others not so much) in which
the public is engaged in the fight against antimicrobial
resistance, as well as Simon Bell et al’s look at the data
– or lack thereof – we have to illustrate opioid-related
medication incidents in Australian clinical practice. ●

Some of the most thoughtprovoking editorials are the
ones that engage the big
picture level.
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Letters
TO THE COMMUNITY

Pharmacy GRIT strives to be immersed in the SHPA membership. Letters to the Community is a
place for members to share ideas and opinions with the rest of the Society – especially when you
might not have any other forum where you can share these ideas and opinions. In the Pharmacy
GRIT spirit, it is a place for boldness, innovation, and reports from the frontline of practice. Be
candid and constructive – and be heard!
Student experiential learning: experiences
from the COVID-19 pandemic
To the SHPA community,
Experiential learning is a key component of any
pharmacy degree, allowing students the opportunity to
put into practice the theory they learn throughout the
undergraduate course. The University of South Australia
and SA Pharmacy work together to provide hospital
experiential placements. In 2020 we had 112 students
enrolled in their final year, with all of these students being
offered a six-week placement in hospital pharmacy, and
a further six-week placement in community pharmacy.
There are further opportunities to participate in patient
care in our hospitals throughout the program. The hospital
component is provided by SA Pharmacy, which provides
pharmacy services to all ten metropolitan public hospital
sites and seven regional sites, with outreach services
to others. SA Health and SA Pharmacy are committed
to clinical placement for our students and recognise
this forms an integral and essential part of their training.
As such, we considered it important that they proceed
even with the uncertainty of COVID-19, acknowledging
the statements about experiential placement by the
Pharmacy Board of Australia, Australian Pharmacy
Council and the Council of Pharmacy Schools.
The unique challenges presented by the COVID-19
pandemic have required us to be strategic and flexible
in our delivery of experiential learning placements.
News of other health professional placements
being cancelled or postponed surfaced and spread
rapidly through social media (and more traditional
communication channels – people talking to each
other). It was critical that, as a service, we maintained

a robust, connected and resourceful team approach
to ensure optimal outcomes. In South Australia, we are
lucky to have a state-wide service and a partnership
approach with UniSA. SA Pharmacy quickly formed
a command structure to provide direct oversight and
timely decision making on SA Pharmacy’s response
to the COVID-19 pandemic. This played a critical role
in ensuring collaborative and rapid communication
of decisions regarding all things pharmacy, including
our student experiential learning placements.
Very early in placements we had to make significant
changes to the way we delivered our placements,
including reallocating students to different sites
and reducing movement across the hospital. It was
critical at this stage to keep the students informed of
both the changes and the reasoning behind them.
Adjustments to the assessments that support their
placement were made to ensure that they were suitable
for the changing environment within hospitals, and
to ensure equity when students were having such
a diverse range of experiences. The assessments
were developed to allow students to reflect upon how
pharmacy contributes to these unique circumstances
and how this is done in a professional manner.
Initially there were concerns about the availability
of PPE for our healthcare workforce, and concerns
students would increase the usage of our limited
supplies of PPE. In reality, students were placed in
areas where they would not have to utilise PPE. Even
our pharmacists were able to avoid the need to use
PPE in many instances, utilising opportunities to talk to
patients via telephone, and using secondary sources.

There was concern that students working within the
hospital may be vectors for the virus, bringing in the
virus and infecting their colleagues and patients.
Alternatively, there was concern that students may
contract the virus at work, and take this home to their
vulnerable families. It was particularly important to
ensure that we had clear processes in place to deal
with illness to prevent cross-transmission, and to avoid
quarantining a large proportion of the workforce.
To date we have had no student withdraw from placement
due to concerns for their safety. Students remained
committed to the delivery of patient care, and appreciated
the opportunity that this real-life experience offered
them. Departments implemented social distancing,
and split teams to prevent cross-transmission, while the
University was able to purchase SA Health laptops for
sites with an electronic health record. For some students,
this meant a change in hours to accommodate a split
shift; for others, this meant they worked primarily in our
dispensary. We avoided areas such as the Emergency
Department, Intensive Care Units and our COVID-19
specific wards, due to the large requirement for PPE;
however, there were a broad range of clinical and
operational roles our students were able to participate in.
We should also recognise the important role our students
may play in a pandemic of providing a much-needed
surge workforce. Our placements provided the opportunity
to undertake competency-based learning, to ensure our
students could contribute directly in the event we should
need more staff to support a pandemic response.

Despite the disruption to placement structure that the
COVID-19 pandemic presented, students have benefited
from being a part of the pharmacy response, and have
witnessed first-hand the critical nature of the roles we
play in hospitals. Ongoing evaluation of the educational
experience our students are receiving will assist us in
planning future experiential learning experiences.
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Mark Minervini, Michelle Penny, Peter White,
Russell Baldock, Sankit Lalseta, Tricia Holmes,
Van Luong, Sean Turner and Anna McClure. ●
Sally Marotti
BPharm, MClinPharm, AdvPracPharm
Lead Pharmacist, Experiential Learning,
Training & Research, SA Pharmacy
Student Placement Coordinator,
UniSA Clinical & Health Sciences
Adelaide, South Australia
sally.marotti@sa.gov.au
Professor Debra Rowett PSM
Discipline Leader Pharmacy: External Relations
UniSA: Clinical and Health Sciences
University of South Australia
debra.rowett@unisa.edu.au

We should also recognise the important role our
students may play in a pandemic of providing a
much-needed surge workforce.
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INTRODUCTION

Introducing the Pharmacy GRIT
Residency Supplement 2020
As Chair of the SHPA Residency Advisory
Group I am really proud to introduce
our second Residency Supplement, a
national platform for sharing the research,
reviews and case reports of Australia’s
leading early career pharmacists.
In Australia, as around the world, hospital pharmacists
are progressive advocates for clinical excellence,
passionate about patient care and committed to
evidence-based practice.
At a time of rapidly evolving clinical and economic
challenges, hospital pharmacy represents an oftenunderutilised pillar of Australian healthcare, and evidence
shows that mapping pharmacists’ professional journeys
along an optimal learning pathway can increase both their
capability and capacity to contribute to patient care.
SHPA is proudly invested in realising this professional
vision for optimal practitioner development, supporting
pharmacists to champion best-practice, influence the
development and application of policy and standards
and deliver services that add value to healthcare systems
to ultimately ensure optimal medicines management
and improved patient outcomes across the country.
SHPA Foundation Residencies are a key element in
this commitment to advancing Australia’s pharmacy
workforce, and continue to go from strength to strength.

DR JACINTA JOHNSON
SHPA Vice President
Chair, SHPA Residency
Advisory Group

In January, SHPA Head of Pharmacy Futures Dan
Guidone reported findings in Foundation Residency –
the story so far showing that both residents and senior
pharmacy staff believe the Foundation Residency has
accelerated professional development along the key
domains of practice: 100% of program staff agreeing
or strongly agreeing the program has been worthwhile
for their department, and 84% of residents agreeing or
strongly agreeing the residency was worthwhile for them.
More importantly, 96% of participants supported the
statement ‘my patients now receive better care because
I was a Foundation Resident’, reflecting positive
impact on the most important aspect of the program
and, indeed, everything we do as practitioners.
It is fantastic there are currently 370 Foundation
Residents either enrolled or completed. We have 41
programs in over 50 hospitals accredited to deliver
Foundation Residencies around Australia, with at
least one program in every state and territory.
If you’re a site leader or department head with capacity
to take on Foundation Residents, we are ready and
waiting to see you accredited and underway.
And if you’re a student or an early career member,
I hope you see your future self in these pages as
your practice and your career take shape. ●

If you’re a site leader or department
head with capacity to take on Foundation
Residents, we are ready and waiting to
see you accredited and underway.
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Australian Pharmacist
Advanced Training Residency
Programs: An Overview from
the Initial Four Hospitals
Advanced Training Residencies (ATRs)
were launched by the Society of Hospital
Pharmacists of Australia (SHPA) in late 2019
as the next step in structured training for
pharmacists to further advance their practice.
Two hospitals (Royal Hobart Hospital and
Royal North Shore Hospital) and two health
services (Eastern Health and Alfred Health)
were the first to implement SHPA-approved
ATR pathways in Australia, with 12 Advanced
Training (AT) Resident positions between them
across a variety of practice areas. The first
ATRs have been going for ten months and
implementation has brought with it challenges,
but also successes. Future steps for residency
sites include expanding their ATR programs
with additional pathway accreditation and
evaluating the effectiveness of the programs.

Initiation of Advanced Training
Residency Programs

The SHPA launched ATRs in December 2019 as a
two-year structured training program for pharmacists
to develop their practice towards Advancing–Stage
2 (Consolidation level) of the Advanced Pharmacy
Practice Framework1 and facilitate specialisation.2,3
Internationally, comparator programs include the
American Society of Health-System Pharmacists
(ASHP) PGY2 Specialty Residencies4 and the Canadian
Society of Hospital Pharmacists (CSHP) Advanced
(Year 2) Pharmacy Residencies within defined areas
of practice.5,6 In Australia, to implement, sites are
required to meet SHPA Accreditation Standards for
Pharmacy Residency Programs7 and obtain core
accreditation and approval for individual ATR pathways.

KATE E D ZISER
BPharm, GradDipEd, AdvPP(II)
Team Leader Pharmacist, Royal North Shore
Hospital, NSW | kateziser@gmail.com
BRODIE-ANNE L HOSE
BPharm, GradDipClinPharm
Pharmacy Educator,
Royal Hobart Hospital, TAS
JENNY X CHEN
BPharm(Hons), MPharmPrac, AdvPP(II)
Senior Education and Training
Pharmacist, Eastern Health, VIC
DIANA SANDULACHE
BPharm(Hons), MPharmPrac, AdvPP(III)
Deputy Director of Pharmacy – Workforce
and Culture, Alfred Health, VIC

ATR implementation in
Australian Hospitals

Royal North Shore Hospital (RNSH), NSW

An ATR pathway in Cardiology was established and
approved by SHPA in February 2020. The AT Resident
led the development of this program, with an objective to
obtain expertise in this specialty clinical area alongside
her prior experience in Education and Training. Funding
for an additional designated ATR position was unable to
be obtained; however, a business case for a heart failure
pharmacist has been put forward to the hospital executive
to support the patient load across the cardiology team.
ATR implementation was assisted by a supportive
cardiology department, with an experienced cardiologist
agreeing to be involved as the Advanced Training Mentor
to provide expert guidance where specialist cardiology
pharmacist expertise was not available at RNSH.

Royal Hobart Hospital (RHH), TAS

The RHH has access to experienced pharmacists in
leadership and management across Tasmania, as well
as the benefit of the unique connectivity that exists
within the broader health system within the small island
state. These provide the program with a broad range
of mentors and support including key multidisciplinary
team leaders, leaders across hospitals statewide,
members of public health and the department of health.
The combined experience of the Executive Director of
Statewide Hospital Pharmacy and the RHH Pharmacy
Site Manager facilitated the development of the ATR
program content and material with the pharmacy educator
providing coordination, consultation and assistance
with the SHPA pathway approval application. The
ATR position was filled through an internal expression
of interest process seeking applicants who held a
permanent leadership position (for less than two years).

As the ATR is provided to existing position-holders,
additional funding for the position was not required. The
ATR position has been filled by the clinical pharmacy
manager, whose Advanced Training Mentor and
direct report is the RHH Pharmacy Site Manager.

Alfred Health, VIC

Alfred Health has had a formal pharmacist career
progression model in place for ten years. Key components
include formal educational programs and credentialing
for extended scope of practice activities. In 2012, Alfred
Health implemented a Pharmacy Fellowship Program,
which was a two-year program in partnership with the
Monash University Master of Clinical Pharmacy that
allowed pharmacists to specialise in a clinical area. In
2020, the fellowship program was converted to ATRs
with SHPA approving pathways in Cancer Services,
Electronic Medication Management, Emergency
Medicine, General Medicine, Infectious Diseases,
Respiratory, Surgery and Perioperative Medicine.
Specialty areas were identified based on expertise in
the department and the availability of expert mentors.
Existing rotational pharmacist positions have been
converted into ATRs. Eight AT Residents have since been
appointed, following an external recruitment process.

Eastern Health, VIC

Eastern Health completed a three-year fellowship program
in Antimicrobial Stewardship and Cancer Services
launched in 2016 and 2017, respectively. The program
was completed alongside the Monash University Master
of Clinical Pharmacy and both fellowships completed
within the three-year period. The fellowship program
structure has been modified and transformed into
ATRs with SHPA approval of the Cancer Services and
Geriatric Medicine pathways in 2020. The ATR positions
were created from existing rotational pharmacist roles,
converted into fixed term three-year full-time contracts
with expectation of ATR completion within two of the
three years. In 2020, a Cancer Services ATR position was
appointed following external advertising. The Geriatric
Medicine ATR is planned to be appointed to in 2021.

Comparison of ATR Programs

There are currently 32 Foundation Resident and 12
AT Resident positions operating at the two hospitals
(Royal Hobart and Royal North Shore) and the two
health services (Eastern Health and Alfred Health)
across three states (New South Wales, Tasmania
and Victoria). Refer to Table 1 for a breakdown of the
number of positions at each site. The ATR programs
consist of a variety of pathways including Perioperative;

Surgery; General Medicine; Emergency Medicine;
Clinical Informatics; Infectious Diseases; Respiratory;
Leadership and Management; Cardiology; Cancer
Services; and Geriatric Medicine. Refer to Table 2 for
a breakdown of the ATR pathways available at each
site. Approximately, 80% of ATR pathways currently
align with the SHPA direct patient care pathways.3
Recruitment processes have occurred across the sites,
ranging from expressions of interest to formal interviews.
The RHH, Eastern Health and Alfred Health locally
assessed their AT Residents’ experience or portfolios
ensuring they met Advancing–Stage 1 (Transition
level).3 Eastern Health conducted interviews and a
local assessment of the candidates’ experience, with
the Cancer Services Resident currently undertaking a
bridging year to facilitate pre-requisite experience prior to
commencement of their ATR in 2021. At commencement
of their ATRs, the successful residents across all sites
will have between two to 10 years of experience as
a registered pharmacist. Some of the residents have
undertaken postgraduate study (i.e. GradCert and
GradDip qualifications) and one of the residents at Alfred
Health has completed a PhD. AT Residents at Eastern
Health and RNSH are also currently enrolled in a Master of
Clinical Pharmacy alongside the SHPA ATR requirements.
Table 1: Number of resident positions at each site.
Number of Foundation
Residency positions
Alfred Health

20

8

Eastern Health

5

2

RNSH

4

1

RHH

3

1

Table 2: Number of ATR pathways at each site.
Eastern
Health
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RHH

RNSH

Clinical Informatics

Alfred
Health
1

Leadership/Management

1

Cardiology

1

Emergency Medicine

1

General Medicine
Geriatric Medicine

2
1

Infectious Diseases
Cancer Services

1
1

Respiratory

1

Surgery/ Perioperative
Medicine

2

doi: 10.24080/grit.1278
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Successes and Challenges

The set-up for the first ATRs in Australia has brought
with it challenges, but also successes. All four sites
had previous SHPA accreditation for Foundation
Residencies, and hence were familiar with the
structure and requirements of the program. This led
to a streamlined and timely provisional accreditation
process for the ATRs. Sites with previous fellowship
programs also found the transition streamlined and were
able to utilise previous assessments and structures.
The implementation of the program also saw other
disciplines and external pharmacists willing to assist
in the training of the ATR and participate in the
development of their workplans. Examples include:
• RNSH engaged medical staff for observation of
medical procedures, and AT Resident participated
in interviews for nursing anticoagulation champions
who shadow the AT Resident every fortnight.
• RHH has support and expertise from national,
statewide and local pharmacy and broader
leadership and management committees, including
representation from the SHPA leadership and
management specialty practice leadership committee
and well-established experts in the field.
• Alfred Health worked with Heads of Unit in General
Medicine to identify opportunities for AT Resident
involvement, such as participation in extendedhours services during the COVID-19 pandemic.
There have been numerous challenges during the
process, not in the least due to the unexpected COVID-19
pandemic. The program requires AT Residents to
demonstrate appropriate time-management skills to
ensure all assessments and milestones are achieved
with more self-sufficiency expected than with the
Foundation Residencies. The pandemic has introduced
additional time pressures for residents and key ATR
program staff, delaying the progress of programs.
The COVID-19 pandemic has also introduced difficulties
relating to social distancing resulting in pharmacy
staff segregated into smaller teams and separate
physical locations. This has made the completion of
assessments, such as the mini-CEX or ClinCATs more
logistically difficult. It has also created an emotionallycharged and stressful environment, which requires
more sophisticated communication and resilience skills
from the AT Residents. However, it has also provided
opportunities to adapt to technology, such as the
introduction of videoconferencing technology to assist
the resident in meeting their ATR program requirements.
The current pandemic environment supports development
of the AT Residents’ leadership and management

S6
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skills. At the RHH, the AT Resident was provided an
invaluable opportunity to perform the role of acting
Pharmacy Site Manager for a six-week period during
the height of the pandemic as the Site Manager was
seconded to alternate duties. This has provided a
rich set of experiences for reflection and feedback.
Given the advanced and structured nature of the program,
identification of suitable ATR applicants and mentors
can on occasion be challenging. Entry into the ATR
requires practice at the Advancing–Stage 1 (Transition
level), therefore recruitment to positions of this calibre
means a suitable applicant is not always identified.
Another area requiring additional support at some
sites is the research project, where RNSH and Eastern
Health have paired the ATR with a Masters degree and
academic supervision. Alfred Health has a dedicated
Pharmacy Research team to assist in this. Some sites
must also invest in upskilling Advanced Training Mentors
and supervisors in peer review, which may not have
been previously established in that practice area.
Finally, the implementation of this new program means
there is currently a lack of familiarity of the program within
some sites, both from within the Pharmacy Department
and externally. Many of the ATR pathways implemented
do not have a developed SHPA curriculum yet, so
there can be significant variability. SHPA Standards of
Practice have proven useful in supporting development of
resources. This challenge is particularly the case in nonclinical ATRs, where there is limited ability to benchmark
or brainstorm with other sites, such as the Leadership
and Management ATR at RHH or the Clinical Informatics
ATR at Alfred Health. Performing peer review in these
areas also requires the development of new tools and
limits the number of supervisors that can perform these
assessments as they often require specific expertise.

What’s Next?

The SHPA has core requirements for all sites intending
to implement an ATR program (see Table 3). These
requirements provide a structure for ATRs to produce
pharmacists with knowledge and training in a particular
practice area as well as research skills whilst supporting
their journey to Advancing–Stage 2 (Consolidation level)
credentialing.
Sites can rotate their ATR through numerous areas to gain
additional exposure relevant to the AT Resident’s practice
area. For example, the Leadership and Management
ATR at the RHH will move through six-monthly rotations
in strategic leadership, health systems, human resources
essentials and leadership of people. The Cardiology ATR
at the RNSH will complete 18 months in Cardiology and
six months in Intensive Care Medicine. Breadth rotations

will also occur at Alfred Health, each work plan being
individually determined for each AT Resident by their
mentor and education team. For example, the Emergency
Medicine AT Resident will be spending six months as a
breadth rotation in the Intensive Care Unit. The Cancer
Services AT Resident at Eastern Health is predominantly
based in adult inpatient Cancer Services at Box Hill
Hospital (12 months) and Day Oncology services at
Box Hill Hospital and Maroondah Hospital (six months),
with additional rotations through aseptic services (three
months) and a breadth rotation in a specialist medicine
ward that complements the cancer care role (three
months). The Geriatric Medicine AT Resident at Eastern
Health is predominantly based at subacute sites providing
rehabilitation, geriatric medicine, aged persons mental
health services, Geriatric Evaluation and Management
(GEM) and GEM at home pharmacy services.
Table 3: SHPA Core Requirements of the ATR Program.
ATR Requirement

Details

Mentorship

• Internal and external mentor (external
to the pharmacy department)
• Residency program leader and ATR
committee at workplace

• ClinCAT

REFERENCES

• SHPA Specialty Practice Group
membership

• Mini-PAT
• Direct Observation of Practice/
Practical Skills or Mini-CEX
• Case studies and journal club
presentations
• Reflective log
Research/
Conferences

•R
 esearch project

Education

•S
 upervising students/junior
pharmacists

• Attendance at a seminar or conference
relevant to the area of practice

• Develop a workplace orientation
or education program
• Contribute to the design or delivery
of a course of education external
to their workplace
• Develop education material for other
health professionals
Performance
Management

• Contributing to the performance review
and feedback for junior staff members
• Key performance indicators

Guideline
Development

The SHPA has provided the core requirements to develop
the first ATR programs. The programs are dynamic and
ever evolving. The AT Residents will be instrumental in
the development and optimisation of future ATRs. ●

•P
 articipation in organisational/clinical
governance committees

• Advancing practice portfolio

Committees

Presentations/
Reflections

Conclusion
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Feedback

In future, Eastern Health plans to expand the ATR
program to generalist areas including General Medicine
and Surgery in the next two years. The Royal North
Shore Hospital is using the first ATR as a trial and plan
to commence an Intensive Care ATR in 2020. Alfred
Health will seek further accreditation for additional ATRs,
including other non-clinical areas such as Operations
and Education. The RHH is using the first ATR as a trial
to determine feasibility of creating more ATR positions
in Leadership and Management as well as in other
practice areas. Evaluation of the ATR programs will need
additional plans. Some sites are planning on using end
of rotation feedback surveys, feedback forms postassessments, or an exit interview at the end of the twoyear program, with a goal to evaluate the effectiveness
of the program from the resident’s perspective.

1. Advanced Pharmacy Practice Framework Steering
Committee. An Advanced Pharmacy Practice Framework
for Australia. Available from <https://www.shpa.
org.au/sites/default/files/uploaded-content/field_f_
content_file/51._appf_october_2012.pdf>.
2. Society of Hospital Pharmacists of Australia. SHPA
Residency Programs. Collingwood, Australia. Available
from <https://www.shpa.org.au/residency>.
3. Society of Hospital Pharmacists of Australia. SHPA Advanced
Training Residencies Common Framework. Available from
<https://www.shpa.org.au/sites/default/files/uploaded-content/
website-content/ATR%20Common%20Framework.pdf>.
4. American Society of Health-System Pharmacists. Residency
Information. Bethesda, MD, United States. Available from <https://
www.ashp.org/Professional-Development/Residency-Information>.
5. Canadian Society of Hospital Pharmacists. Canadian Pharmacy
Residency Board Accreditation Standards for Advanced (Year
2) Pharmacy Residencies. Ottawa, Ontario, Canada. Available
from <https://www.cshp.ca/sites/default/files/residency/CPRBAccreditation-Standards-for-Advanced-Pharmacy-Residencies.pdf>
6. Canadian Society of Hospital Pharmacists. Canadian Pharmacy
Residency Board Residency Programs. Ottawa, Ontario,
Canada. Available from <https://www.cshp.ca/cprb>
7. Society of Hospital Pharmacists of Australia. SHPA Residency
Accreditation Standards. Collingwood, Australia. Available from
<https://www.shpa.org.au/sites/default/files/uploaded-content/websitecontent/Residency%20Accreditation%20Standards%202020.pdf>

• New local guideline development
and/or significant review of
existing guideline
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AIM: To evaluate the discharge documentation of
opioid pain management plans post-surgery in a
regional hospital by prescribers and pharmacists.
METHOD: This retrospective study evaluated
prescriber and pharmacist discharge documentation
of opioid management plans for 173 patients
who underwent elective total hip and knee
arthroplasty, caesarean section and bowel resection
between January and September 2019.
RESULTS: Prescriber discharge summaries
documented the opioid prescribed, intended duration
and PHCP follow up in less than 10% of cases.
Pharmacist discharge summaries detailed the opioid
prescribed in 99% of cases and the intended duration
and PHCP follow up in less than 20% of cases.
CONCLUSION: These findings suggest current
practice is suboptimal compared with existing
standards for documentation of pain management
plans. Implementation of quality improvement
initiatives and interprofessional education is required
to optimise health professional practice standards
during the discharge period in order to ensure
optimal post-operative pain management.

MRS MICHELLE M. HAHN1
michelle.hahn@health.qld.gov.au
1. Resident Pharmacist,
Toowoomba Hospital,
Darling Downs Health, QLD

Introduction

Post-operative pain is a common consequence
associated with surgical procedures and varies in
intensity between individual patients.1 Pain management
is considered an essential component of recovery
following surgery, with poorly managed post-operative
pain being associated with complications that can limit a
patient’s function and quality of life.2 Opioid analgesics
have proven efficacy in post-surgical pain management,
representing the mainstay of analgesia prescribed during
the peri-operative period.3 Increased opioid prescribing
has been associated with growing rates of overdose,
hospital admissions and dependence with an estimated
three deaths and 150 hospitalisations occurring every
day in Australia as a result of pharmaceutical opioids.4
The effectiveness of opioids attenuates with time,
while the frequency of misuse rises with increasing
duration of use and quantity prescribed.4,5 Current
evidence lacks comprehensive recommendations on
the severity and duration of post-operative pain, the
expected opioid requirement during this period and
suitable opioid de-escalation plans on discharge from
hospital.6 Consequently, prescribers are challenged
with determining appropriate pain management plans
for patients post-surgery, balancing the benefits and
harms of opioid analgesics. Research demonstrates that
incomplete and inaccurate communication of medication
management plans at transitions of care is responsible
for half of all medication errors and a quarter of all
adverse drug events.7 Reports of passive transitions from
surgeon care to patients’ primary health care providers
(PHCPs) resulted in referral back to the surgeon, with a
lack of knowledge of post-operative pain management
highlighted as a contributing factor by both parties.8
Optimising pain management plans requires a
multidisciplinary team of physicians, pharmacists and
allied health professionals to improve patient safety
and transitional care interventions.9 Current guidelines
recommend provision of detailed and individualised plans

The aim of this study was to evaluate the
documentation of opioid pain management plans
in a regional hospital by both prescribers and
hospital pharmacists on discharge post-surgery.

Methods

Local hospital approval was granted to examine opioid
pain management plan documentation in patients
who underwent the following elective surgeries: total
knee and hip arthroplasty from January to May 2019;
caesarean sections from May to June 2019; and
bowel resection from January to September 2019.
Patients were included in the audit if they received
a prescription for opioids at the time of discharge.
Opioid prescription provision was determined from
electronic dispensing records and manual extraction of
prescriptions from medical charts. The following patient
groups were excluded from the audit: inter-hospital
transfers (n=3), no documented electronic history (n=2);
surgeries performed outside the date range (n=2);
and surgeries outside the scope of the audit (n=3).
Patient discharge summaries completed by doctors and
Discharge Medication Records (DMRs) completed by
pharmacists were used as a measure of communication
and documentation to the PHCP and the patient. Data
was obtained using electronic data systems “The
Viewer” (Queensland Health) and the Enterprise-wide
Liaison Medication System (Queensland Health).

Results

The initial participant cohort for the audit was 173
patients post total knee arthroplasty (n=73), total hip
arthroplasty (n=37), caesarean section (n=32) and
bowel resection (n=31). Of this cohort, 10 patients
were excluded leaving a total of 162 patients included
in the analysis. Of the 162 participants, 65% (n=105)
identified as having an opioid prescribed on discharge.
All the patients prescribed an opioid on discharge had
a discharge summary completed by a doctor. The
amount of time between the date of discharge and

subsequent authorisation of the discharge summary
varied within the cohort, with 84% (n=88) of the
summaries being authorised on the day of discharge
and one summary being authorised the day prior to
discharge. The proportion of summaries authorised
greater than one day after discharge was 15% (n=16).

Figure 1. Discharge summary documentation by doctors.
100%
90%
Percentage of discharge summaries

BACKGROUND: Current evidence lacks comprehensive
recommendations on the severity and duration of
postoperative pain, expected opioid requirements
and de-escalation plans. Given the increase in opioid
complications, best practice standards recommend
communication of detailed medication management
plans to primary health care providers (PHCPs).

MISS ERIN L. JESSEN1
erin.jessen@health.qld.gov.au

to both the patient and their PHCP to optimise the safety
and efficacy of post-operative pain management.10,11
Pain management plans detailing adequate information
on the expected duration of opioid treatment and
PHCP follow-up help to minimise unintentional longterm and inappropriate use.4 Best practice standards
recommend communication of comprehensive
medication plans in a timely manner to PHCPs in order
to improve patient safety and continuity of care.12
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Figure 2. Discharge Medication Record documentation by pharmacists.
100%
90%

1%
n=1

80%
70%
60%
50%

99%
n = 82

87%
n = 72

81%
n = 67

40%
30%
20%
10%
0%
No
Yes

13%
n = 11
Documented
an opioid
on discharge

doi: 10.24080/grit.1277
S8

99%
n = 104

40%

10%

Percentage of discharge medication records

Evaluation of opioid prescribing
and management plan on discharge
following elective surgical
procedures at a regional hospital

Pharmacy GRIT

Documented
opioid
duration

19%
n = 16
Documented
Primary Health Care
Practitioner follow up

| SPRING 2020 | SHPA Residency Program S9

RESEARCH

RESEARCH

Of the discharge summaries completed by doctors, nine
percent (n=9) specifically documented that an opioid had
been prescribed (Figure 1). The proportion of summaries
that specified an intended duration was one percent (n=1)
and those that documented a recommendation for PHCP
follow-up for opioids was three percent (n=3) (Figure 1).
DMRs were completed by a pharmacist for 79% (n=83)
of patients prescribed opioids discharge. One of the
DMRs did not document the opioids prescribed on
discharge. The number of DMRs that documented
an opioid duration was 13% (n=11) and those that
documented a recommendation for PHCP follow-up
was 19% (n=16) (Figure 2).

Discussion

Best practice standards recommend that opioids should
be explicitly documented in the discharge summary with
clear opioid de-escalation plans provided to both patients
and PHCPs.4,10 Prior research into documentation in
hospital discharge summaries found less than 12% of
audited surgical patients had detailed opioid weaning
plans.13 Similar results arose from this audit where less
than 10% of the discharge summaries documented that
an opioid was prescribed and less than three percent
provided guidance on PHCP follow up or proposed
duration of use. This lack of documentation means that
patients and their respective PHCPs received suboptimal
communication of the ongoing pain management and
opioid weaning plan, increasing the risk of prolonged
opioid use and progression to chronic pain.
Appropriately managed post-operative pain may also be
compromised on transition of care by delayed provision
of individualised opioid tapering plans to PHCPs.12 In an
audit on the timeliness of hospital discharge summaries,
it was reported that 74% of summaries were receipted by
the PHCP greater than one working day after discharge,
potentially compromising patient safety and medication
management.12 The present study investigated the time
period between date of patient discharge and finalisation
of the discharge summary and found that 15% were
completed after patients discharged from hospital.
Interventions identifying and limiting barriers to timely
completion of discharge summaries and implementation
of programs such as the Opioid Prescribing Toolkit
would improve the quality of transition of care and lead
to benefits such as improved pain management and
decreased re-admissions due to opioid misuse.15
Pharmacists are well placed within the hospital
multidisciplinary team to provide tailored patient
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education about pain management and assist in
reducing inappropriate medication use.9 Provision of
medication lists is one way in which pharmacists improve
communication with both the patient and PHCP at
transition of care.9 A hospital-based survey conducted by
Society of Hospital Pharmacists Australia stated that 74%
of pharmacist respondents reported providing updated
medication lists at transition of care however less than
10% reported providing either a de-escalation or pain
management plan for opioids.14 A similar rate of provision
was observed in the present study where 79% of patients
prescribed an opioid received a DMR from a pharmacist
on discharge. Furthermore, the current audit observed
pharmacists providing minimal instruction in DMRs on
intended opioid duration (13%) and recommendation
for PHCP follow up (19%). While provision of pharmacist
DMRs is relatively high, there is an opportunity to develop
pharmacy practice standards on the documentation
of opioids in DMRs and improve the quality and level
of detail provided to both patients and PCHPs.
This study highlights the regional hospital’s deviation
from current best practice standards in the adequate
provision of opioid information and pain management
plans on discharge by both hospital doctors and
pharmacists. Of concern is the lack of documentation
of weaning plans and recommendations for PHCP
follow-up. Implementation of an Opioid Stewardship
Pharmacist in an Australian tertiary hospital led to an
increase in the development of opioid weaning plans
and a reduction in the total number of oxycodone
tablets supplied on discharge.15 Incorporation of an
Opioid Stewardship Pharmacist in addition to the
aforementioned Opioid Prescribing Toolkit within
this regional hospital would address deficiencies
in best practice and provide a framework for
education to improve discharge communication.
There are several limitations in this study. The regional
hospital utilises a paper-based system for patient records
therefore, inconsistencies in filing and missing duplicates
of prescriptions from the medical charts inaccurately
reflects whether an opioid prescription was provided on
discharge. Furthermore, with a single site, narrow time
period and defined set of surgeries for the audit focus,
the sample size is small, minimising the ability to make
generalisations from results obtained. The retrospective
analysis of written documentation used in this study
does not capture any verbal communication that may
have been communicated to PHCPs and patients.
Furthermore, the contribution of other allied health
professionals on discharge has not been accounted for.

Conclusion

Appropriate communication and documentation of pain
management plans at the transition of care of patients
in the post-operative period is imperative, particularly
when opioids are prescribed to manage post-surgical
pain. Our findings suggest that current practice in
the regional hospital is suboptimal compared with
existing best practice standards for documentation
of pain management plans. It is evident that further
quality improvement initiatives and interprofessional
education is required to optimise the practice
standards of doctors and pharmacists during the
discharge period in order to ensure continuity of care
and optimal post-operative pain management. ●
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BACKGROUND: Analgesic misuse and opioid-induced
constipation (OIC) can lead to adverse-effects. Pain
management plans (PMPs) may decrease analgesic
misuse. Little is known about PMP users’ satisfaction
overall.
AIM: To assess patients’ perception of PMP usefulness
to help manage post-surgical discharge pain and
constipation.
METHOD: Surgical patients were provided with an
individualised PMP on discharge explaining discharge
medication recommendations in writing. Consenting
participants completed a phone survey within 5–14
days post-discharge.
RESULTS: In the two-month study period, 50 patients
were provided with PMPs of which 56% (28) were
interviewed. Overall, 71.4% (20/28) used the PMP at least
once post-discharge. Regardless of whether aperients
were prescribed, 88.9% (24/27) of participants given
opioids on discharge believed they received counselling
on OIC. The median PMP usefulness score was 3.6
[IQR: 3;4.5] (1=not very useful, 5= very useful).
CONCLUSION: Patients found the PMP to have
useful characteristics in assisting medication
management post-discharge. Further studies
are required to evaluate PMP effectiveness.

Introduction

There has been an increasing number of opioid
analgesics being prescribed in Australia in recent
times.1 Growing trends in the misuse of prescription
and non-prescription analgesics have been shown to
lead to an increasing number of adverse outcomes
to patients and may lead to dependence and death
from overdose.2 Likewise, hospital admissions in
Victoria due to opioid-related harm have been shown
to be increasing.3 One such harm is opioid-induced
constipation (OIC), which is estimated to have a
prevalence of between 6–20%.4 It can lead to a lower
quality of life and increased medical costs for sufferers.4
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Pain management plans (PMPs) have been proposed
to decrease analgesic misuse and misadventure.5–6
Adequate discharge analgesic information has been
shown to be lacking in some post-surgical patient
groups, leading to suggestions that PMPs may allow
more effective self-management of pain and constipation
at home.7 Suggested PMPs include details of drug
and dosage, as well as treatment durations and dose
reduction plans.5–6, 8 Additionally, patient education
regarding opioids’ side-effects, such as constipation,
is crucial to help reduce incidence of OIC.9
There is limited literature which assesses the usefulness
and patients’ satisfaction of PMPs after hospital
discharge. Hence, this study aimed to develop a
PMP for analgesics and aperients, and to determine
its frequency of use and patients’ perception of the
usefulness of the PMP and verbal counselling.

Methods

The project was conducted at University Hospital,
Geelong, Barwon Health, Victoria. A standard PMP
template was created by a reference group containing
a senior surgical and a senior education pharmacist.
The PMP was reviewed by the Barwon Health ‘Written
Information Simply Explained’ (WISE) committee.
The WISE committee is a professional public hospital
group comprising medical staff and laypeople who
review the level of language used in health-related
documents. They deemed the PMP template to be at an
appropriate level of language for the average consumer
with average health literacy. Clinical pharmacists
and the treating team individualised the PMP to each
patient, and gave it to them on discharge. The PMP
contained tables each for regular and ‘as required’
analgesics and aperients. Details documented in tables
include the name and type of analgesic or aperient
recommended dosing, frequency and duration. The
PMP also included a frequently asked question (FAQ)

section covering topics about referral pathways for poorly
managed pain and discarding unused analgesics.
Surgical hospital pharmacists with greater than 2 years’
experience were educated on the study process and
electronic PMP creation. During the research period
(20/7/2019–20/09/2019), pharmacists provided patients
with a PMP and counselling as well usual discharge
care. Inclusion criteria were: adult surgical patients
with a minimum of two discharge analgesics; exclusion
criteria: discharge medications not being dispensed at
the hospital, patient/carers not managing medications
after discharge, patients using dose administration
aids being packed by a community pharmacy, and
patients not being able to communicate confidently with
English. Patients were then approached to participate
in a phone evaluation. After receiving verbal consent,
research pharmacists contacted patients 5–14 days
after discharge and administered a phone survey.
Ethics approval was granted by the Barwon Health
Research Ethics, Governance & Integrity Unit.

Results

In total, 50 patients received PMPs, of which 28
participated in the survey. The baseline participant and
discharge medication characteristics are listed in Table 1.
The median [IQR] pain score on a scale of 1 to 10 at the
time of phone interviews was 2 [1;3], with 82.1% (23/28)
of respondents stating their pain scores were ‘slightly
better’ or ‘much better’ since discharge. Analgesics were
still used by 75% (21/28) of participants, most commonly
paracetamol (85.7%, 18/21) and opioids (47.6%,
10/21). Overall, 38.9% (7/18) of participants reported
experiencing constipation after discharge.
In total, 71.4% (20/28) of participants referred to their
PMP. It was thought that ‘the information provided was
very useful’ when they were not ‘sure about what to
take and when’. Reasons for not referring to the PMP
included that a patient ‘hadn’t felt much pain overall’ and
therefore ‘didn’t need any further information’; another
patient ‘just read the label on the boxes’ and felt there
was ‘too much paperwork received on discharge’.
Regardless of whether aperients were provided and
documented on the PMP or not, 88.9% (24/27) of
participants given opioids felt they received verbal
information on OIC, as well on how to manage constipation
at home, prior to discharge from their pharmacist.

To assess whether the PMP’s FAQ section had been
read and understood, the participants were asked some
knowledge questions. Only 33.3% (8/24) responded that
they would take unused pain medications to pharmacy
for disposal (correct answer), while 33.3% (8/24) stated
that they would keep them for later use. A further 8.3%

Table 1. Characteristics of participants and medications prescribed
Characteristics

Statistic (N=28)

Male % (n)

67.9 (19)

Age (years) median [IQR]

52.5 [34.75;64.25]

Length of stay (days) median [IQR]

3 [2;4]

No of total analgesics median [IQR]

2 [2;3]

Patients prescribed paracetamol % (n)

89.3 (25)

Patients prescribed NSAIDs % (n)

39.3 (11)

Patients prescribed opioids % (n)

96.4 (27)

Patients prescribed oxycodone
IR or SR % (n)

85.7 (24)

Patients prescribed opioid other than
oxycodone % (n)

17.9 (5)

Patients prescribed aperients % (n)

64.3 (18)

No of total aperients median [IQR]

1 [1;1]

Patients prescribed docusate
and senna % (n)

53.6 (15)

Patients prescribed macrogol
laxatives % (n)

21.4 (6)

Figure 1. PMP usefulness rating.
40%
% Respondents (N+16)

Post-surgical discharge pain and
constipation management plans:
exploring patients’ perceptions
and usage

How useful was the pain management plan?
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37.5%
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(3/24) answered they would dispose them in a bin at
home. Three participants stated that they would not have
analgesics left at home, but did not commit to a method of
disposal. Overall, 85.7% (24/28) of participants correctly
identified that they should see a General Practitioner (GP)
for uncontrolled pain, while 10.7% (3/28) would go to the
emergency department. Five participants had already
seen their GP about their pain at the time of the survey,
of which three had taken their PMP to the appointment.
Respondents who had referred to the PMP at least
once were asked to rate the usefulness of the PMP
(Figure 1). The median score [IQR] was 3.5 [3; 4.5]
where 1 = not very useful and 5 = very useful.

Discussion

This study aimed to assess whether the PMP, and
associated pharmacist counselling, is perceived
by patients to be a useful tool for post-surgical
discharge pain and constipation management.
PMP acceptability and usefulness was supported
by most respondents referring to the PMP at least
once after discharge. This was further shown with
50% of respondents rating the PMPs as being useful/
very useful and by 60% of participants taking their
PMP to their follow-up GP appointments. Medication
misadventure in the transition of care between
hospital and the community is common8 and the
PMP is another tool to clarify the treatment plan and
improve communication between the two settings.
This study also aimed to explore participants’ recall of
verbal counselling and written information. Constipation
management, disposal of unneeded analgesia and
management of uncontrolled pain were explored.
OIC is a relatively common occurrence and if not
managed well can create sequelae that result in
medical and financial adverse effects.4 Participants’
recall of verbal counselling and written information of
OIC management was high. The 25% of participants
who suffered from OIC in this study is above the range
reported in a local Australasian study (6-20%).4 The
majority of aperients were prescribed ‘as required’,
which may have led to variability in effective dosing.
The proportion of patients that may have been
oversupplied with aperients on discharge without actually
needing them was not determined in this study.
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A large proportion of patients in this study answered
that they would keep unused analgesics at home
rather than dispose of them at a community pharmacy.
Hoarding of unused opioid analgesics has been shown
to be common10–13 and is thought to lead to a higher
risk of opioid misuse and adverse outcomes. Adding
discussion of medicine disposal to verbal counselling
may increase knowledge and hence potentially correct
behaviour. Health literacy studies have shown that
medication information needs to be relatively brief,
concise yet comprehensive in order to convey important
information.14 Patients’ knowledge recall increases
when they have been presented with both written
information and verbal counselling, particularly if the
written information is in a concise form that is appropriate
for a patient’s health literacy level.14 However, studies
have also shown some patients keep their medicine
for psychological comfort in knowing they have
medications for pain in case of need.11 This may be
a reason patients answered they would keep unused
analgesics at home rather than dispose of them safely.
Most respondents (86%) identified the GP as a
referral point for uncontrolled pain as per the PMP
FAQ section. This is higher than the 60.2% of
patients in another study who saw at least a GP due
to postoperative pain.7 However, due to our small
sample size, further comparisons are not suitable.
Limitations of the present study include the small
sample size and absence of a randomised study
design, and changing levels of staffing and workload
limited patient recruitment. Further, participants that
received PMPs but weren’t able to be contacted within
5–14 days of discharge were excluded. Participants
failed to respond to some phone survey questions
limiting data analysis. The study was only conducted
in surgical patients, limiting the applicability to other
patient cohorts. Larger studies are needed to confirm
the outcomes of patient perceptions of PMP usefulness
and the effect on medicines management.
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Conclusion

Patients found the PMP, including OIC management,
to have useful characteristics in assisting medication
management post-discharge. Further larger studies are
required to evaluate the effectiveness of the PMP. ●
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Prevalence of hypomagnesaemia
in proton pump inhibitor therapy:
a retrospective and crosssectional cohort study
BACKGROUND: High prevalence of proton pump
inhibitor (PPI) use has led to research into the potential
harms of long-term use.1 There is strong evidence for
PPI-induced hypomagnesaemia (PPIIH); however,
severe hypomagnesaemia is seldom reported.2,3
AIM: To investigate the prevalence of hypomagnesaemia
in patients who adhere to regular PPI therapy.
METHODS: Retrospective analysis: Complete extract
of all severe hypomagnesaemia (serum magnesium
<0.4 mmol/L) results obtained from all pathology samples
in a 12-month period.
Cross-sectional cohort analysis: Patients admitted to
hospital taking PPIs continuously for at least three
months were investigated for hypomagnesaemia
(serum magnesium <0.74 mmol/L).
RESULTS: Retrospective analysis: 186,434 magnesium
levels were analysed. Of a total of 125 patients reviewed,
105 (84%) had concurrent PPI therapy.
Prospective analysis: 24 patients (20%) on at least three
months of continuous PPI therapy had hypomagnesaemia
on admission.
CONCLUSION: A high prevalence of PPI therapy was
observed in patients with severe hypomagnesaemia.
Clinicians need a greater awareness of the
potential contribution ongoing PPI therapy has to
hypomagnesaemia.
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Introduction

Hypomagnesaemia is common among hospitalised
patients, often seen in up to 10% of hospital admissions.4
Severe cases of hypomagnesaemia (serum magnesium
<0.4 mmol/L) can lead to serious consequences including
ventricular arrythmias, seizures, muscle rigidity and
coronary artery spasms, which can be potentially fatal.4
Lower serum magnesium levels have been associated
with increased mortality and prolonged hospitalisation.5
Proton pump inhibitor induced hypomagnesaemia
(PPIIH) is well-documented in the literature; however,
severe hypomagnesaemia has rarely been reported.2,3
Current literature consists mostly of case reports and
larger studies have been observational. The lack
of prospective controlled studies means causation
is difficult to establish outside of rechallenging
the treatment on an individual patient basis.3
The exact mechanism by which PPIIH occurs is not
fully established, although current evidence suggests
that individuals have a genetic predisposition
that places them at a higher risk.3,6,7 Trials have
excluded urinary mechanisms leading to the current
understanding that proton pump inhibitors (PPIs)
induce changes of magnesium transportation across
the gastrointestinal system.3,6,7 It is likely that the
malabsorption of magnesium occurs via changes in
protein channels, reducing the ability of the body’s
active transportation.3,7,8 Histamine 2 receptor
antagonists by contrast have not been associated
with hypomagnesaemia, inferring the mechanism
leading to PPIIH is independent of pH changes.7
High prevalence of PPI use in the community has
recently led to considerable research regarding the
potential harms with long term therapy.8 Currently there
is evidence that prolonged use of PPIs are associated
with an increased risk of Clostridium difficile infections,
pneumonia, decreased serum vitamin B12 concentrations,

Method

The cross-sectional cohort study examined the patient’s
initial magnesium level on admission. Other relevant
pathology results were reviewed (if performed) from
the laboratory system as part of the initial analysis
such as: sodium, potassium, chloride, bicarbonate,
serum creatinine, estimated glomerular filtration rate,
calcium, phosphate, alkaline phosphate, vitamin B12,
colecalciferol and parathyroid hormone levels. Patient
characteristics such as age, weight, height and gender,
were ascertained on admission by the admitting
pharmacist. The admitting pharmacist then reviewed the
medical notes for the admitting diagnosis and previous
medical conditions before performing a BPMH.

Study design and setting

As part of the retrospective audit, all complete inpatient
pathology results of magnesium over 12 months from
August 2016 until July 2017, were extracted from the
laboratory information system from Monash Health,
a multi-site, metropolitan teaching hospital network
with over 2000 beds in Melbourne, Australia.

The BPMH listed all current patient medications including
the PPI treatment prescribed with the details of the dose,
timing, frequency, duration and indication if known by
the patient/ carer or from medical records. Concurrent
magnesium supplementation and other medication
causes of hypomagnesaemia as determined by the
Australian Medicines Handbook 2017 were recorded.10

The cross-sectional cohort study was conducted at the
Monash Medical Centre campus of Monash Health.
It involved 120 sequential admissions of patients to
a medical unit, adhering to at least three months of
PPI therapy from November 2017 until January 2018.
Adherence was confirmed by comparing dispensing
records from community pharmacies, checking the
patient’s own medication if available and by the
patient or career’s history of medication administration.
Patients were excluded based on a history of nonadherence to daily treatment of PPIs determined by
the admitting pharmacist as part of Best Possible
Medication History (BPMH) or if no current blood
sample of the patient was available to be tested.

Data analysis

chronic kidney disease and osteoporosis.1,8 This has
led to many deprescribing and education activities
to ensure therapy be only continued in patients with
clear therapeutic benefits.1,8 There are few published
guidelines outlining the ongoing requirements of
electrolyte monitoring for patients with ongoing PPI
therapy, highlighting the need to further research clinical
impact, the prevalence of hypomagnesaemia and
those at greatest risk.9 Therefore, the aim of this study
was to examine the prevalence of hypomagnesaemia
in hospitalised patients with prescribed PPI therapy.

Data Collection

The test results in the retrospective audit that
demonstrated severe hypomagnesaemia were
extracted from the laboratory system and included
for analysis. Medical histories and investigations
were reviewed for patient characteristics, admission
diagnosis, medical comorbidities, current and recent
medication treatments and for all other biochemical
results obtained during the admission. Non-medication
causes such as diarrhoea and dysuria at the time
of the result were investigated. Any occurrence of
severe consequences of hypomagnesaemia within 12
hours before or after the result such as seizures, atrial
fibrillation (both new and previously diagnosed), chest
pain, muscle spasming and death was also recorded.

Patient data and results were presented as
frequencies and percentages or means.

Ethics review

The study was approved by the Monash Health
Human Research Ethics Committee as a low
and negligible risk research project.

Results

Retrospective analysis

In total, 186,434 magnesium levels were performed
for all admitted inpatients over the study period.
The total number of different patients that had
severe hypomagnesaemia was 125 patients. Of
these patients, 105 (84%) had concurrent PPI
therapy at the time of sampling. In conjunction with
PPI therapy, 42 patients (34% of the total group)
had adjunct diuretic treatment (Figure 1).
The largest non-medication cause of severe
hypomagnesaemia was documented diarrhoea
which occurred in 13 of the 125 patients
(10%). Atrial fibrillation was documented in 26
patients (21%) of the hypomagnesaemia cohort,
demonstrating the most common adverse event.
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Discussion

There are many medications that are implicated in
potentially causing hypomagnesaemia.4 The results
of this study demonstrated the high frequency of PPI
administration either alone or in combination with other
magnesium lowering therapies as a potential contributor
to hypomagnesaemia in patients. Concurrent use of
medication classes that have accumulative effects may
potentiate hypomagnesaemia further. This highlights the
greater need for caution and increased monitoring.4

PPI only
PPI + Diuretics*
PPI + Chemotherapy**
PPI + Diuretics* + Chemotherapy**
Diuretics* only
Chemotherapy**
Non-Medication Associated
Figure 1: The proportion of patients with medications
potentially contributing to severe hypomagnesemia
identified during a retrospective analysis
*Diuretics included both Loop and Thiazide diuretics

**Chemotherapy included platinum-based chemotherapy
such as Cisplatin and the immunomodulators
Mycophenolate and Ciclosporin.

Cross-sectional cohort analysis

The cross-sectional cohort analysis captured 120 patient
admissions of at least three months of continuous PPI
therapy. The median age of the patient population
was 71 years (range: 26-95 years) who were taking on
average 6.2 regular medications prior to admission.
The total number of patients in the cohort with a serum
magnesium less than 0.74 mmol/L on admission was
24 patients, with two of these patients being classified
with severe hypomagnesaemia. The combination of
diuretic and PPI therapies contributed to 11 patients
being classified with hypomagnesaemia, representing
46% of the total group with hypomagnesaemia.
Over half of the patients (67 patients, 56% of the total
cohort), had concurrent magnesium supplementation
with PPI therapy on admission and 52 patients (43%)
had no documented indication for PPI therapy.
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The higher than expected results of hypomagnesaemia
in the cross-sectional cohort study above that of healthy
patient data published in the literature, suggests that
PPIIH may possibly be more prevalent and could
precipitate more readily as a patient’s health worsens.2,3,6
An unexpected outcome of the investigation was the high
proportion of magnesium supplementation, in addition
to any multivitamin usage, amongst the cohort study
(56%) prior to admission. This high usage suggests
that magnesium supplementation could have been
prescribed based on previous low serum magnesium
results, with PPIIH a potential cause. It is often challenging
to ascertain the indication for magnesium initiation
retrospectively, highlighting the need for more controlled
and larger studies to examine prospective trends.
The large proportion of patients who had an unclear
indication for PPI therapy (43%) on admission, supports
the importance of pharmaceutical review and potential
deprescribing of therapy in both the hospital and
community settings to reduce the potential risk of
hypomagnesaemia and other adverse events.

magnesium prior to admission was not analysed in the
study and the potential lack of intake prior to the study
may have contributed to the results. This highlights the
need for larger observational studies and randomised
controlled trials (RCTs) where dietary intake is
accounted for, to fully understand the effects of PPIs.
RCTs need to be conducted to understand the
significance of PPI use on magnesium levels and clinically
significant patient outcomes. Additionally, future studies
should investigate the intermittent use of PPI therapy
and the long-term adverse effects including whether
the hypomagnesaemia effects are correlated to PPI
dose.3,6 These results could then be directed to the
development of management and monitoring guidelines.

Conclusion

The observed frequency of hypomagnesaemia in patients
with ongoing PPI therapy was larger than expected.
This supports the current need for clinicians to monitor
PPI therapy more closely, consider all the potential
adverse effects and deprescribe unnecessary treatment.
Further research is required to determine the exact
mechanisms of PPIIH, those patients at greatest risk
and to quantify the associated patient outcomes. ●
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There were a number of limitations to the study. The
cohort analysis captured older patients reducing the
applicability of the results to the larger population. It
highlights the need to monitor hypomagnesaemia more
closely in older patients as they have more confounding
factors, such as reduced absorption, greater number of
other medication causes and reduced dietary intake.1,2
Younger patients with less precipitating factors, higher
dietary intake and reduced comorbidities may be at
a lower risk of developing PPIIH. Physiological states
such as diarrhea prior to or on admission resulting in the
increased loss of magnesium were beyond the scope
of this study and may have exacerbated the results.
All patients in this cohort study were hospitalised
patients admitted to a medical unit. Patients admitted
are not representative of all inpatients given the greater
number of comorbidities and reduced health status
that confound results. Quantifying dietary intake of
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BACKGROUND: In 2016 a revised medication
dispensing credentialing program was implemented
at a metropolitan teaching hospital network which
involved completing an orientation checklist and a
100-item competency assessment tool (CAT).
AIM: To evaluate a medication dispensing
credentialing program and explore challenges
and opportunities for program improvement.
METHOD: A retrospective review of learning records from
December 2016 to April 2019 was conducted to determine
supervisor numbers/learner, program completion time,
and dispensing error numbers/types. A supervisor
survey was conducted to seek program feedback.
RESULTS: Thirty-five learners were included, with a
median of six supervisors/learner, completion times
were 15 days for the 100-item CAT, and 111 days
for the orientation checklist. Of 72 dispensing errors
identified, incorrect quantity and directions were the
most common. Gaps in completion records were
identified. Key survey themes included training time/
inconsistencies, complex dispensing procedures/prices,
dispensing software training, and supervisor shortages.
CONCLUSION: Blended (online and face-toface) learning may improve program delivery and
enable robust completion records and reporting.

Introduction

Medication dispensing is an enabling competency
for pharmacists in Australia, and the majority of the
pharmacy workforce include medication dispensing
within their scope of practice.1–3 Studies have identified
dispensing error rates of 0.01% to 5% of medications
dispensed.4–6 Whilst pharmacists detect a majority of
dispensing errors before they reach patients, undetected
errors can negatively impact patient safety.7
Credentialing is a formal process used to form a view
about an individual’s work competence and performance.1
Credentialing programs generally involve orientation,
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feedback,8

training, assessment and
and learning may
be face-to-face (F2F), online, or blended (F2F and
online). Medication dispensing credentialing programs
(MDCPs) can be utilised to ensure pharmacy staff are
credentialed to dispense safely. As MDCPs can be
resource-intensive and can vary across workplaces, it is
important they are efficient and meet learning needs.
The aim of this study was to evaluate an MDCP and explore
challenges and opportunities for program improvement.

Method

of supervisors involved in each learner’s MDCP, and
completeness/availability of learning records.
An online survey using SurveyMonkey® was distributed in
October 2019 to lead supervisors (pharmacist dispensary
managers or experienced dispensary pharmacists
who worked regularly in the dispensary) identified from
learning records to obtain program feedback. Lead
supervisors indicated their level of agreement towards
statements relating to the program using a 5-point Likert
scale, and were asked open and closed questions
regarding MDCP completion time, areas difficult for
learners, and ideas for MDCP improvement. The
qualitative data were analysed to identify key themes.
The study was assessed as a quality improvement/
assurance activity by the Monash Health Human
and Research Ethics Committee Manager (RES-200000-010Q).

Results

Thirty-five learners (19 pharmacists, eight intern
pharmacists, and eight pharmacy technicians) and
63 supervisors were included in the quantitative
analysis. Of the 63 different supervisors, 14 (22%)
were lead supervisors.

The study was undertaken at six pharmacy departments
of a metropolitan teaching hospital network in Melbourne,
Australia. Employees involved in dispensing medications
were required to complete the MDCP prior to working
independently within their scope of practice. Study
participants were pharmacists, intern pharmacists, or
pharmacy technicians who participated in the MDCP as
either learners or supervisors between December 2016
to April 2019.

MCDP learning records and completion times

The MDCP was provided as F2F training under direct
supervision, and involved completion of a dispensary
orientation checklist and 100-item competency
assessment tool (CAT), requiring 100 consecutive
prescription items to be dispensed correctly.9–11 Target
MDCP completion timeframe was within the first four
weeks of employment or first dispensary rotation.
Learning records were scanned and stored electronically,
and manually documented into a Microsoft Excel®
spreadsheet.

Dispensing errors/near misses

Quantitative data were collected retrospectively on time
taken (number of eight-hour days including weekends)
to complete MDCP activities from the date the MDCP
activity commenced to the date it was signed as
completed, number/type of dispensing errors/near
misses,12 number of 100-item CAT restarts, number

Complete learning records were available for 46% of
learners. Learners had a median of six supervisors,
and a median completion time of 15 days for the 100item CAT, and 111 days for the orientation checklist
(Table 1). In relation to target timelines, 9% and 42%
of learners had records of completing the orientation
checklist and the 100-item CAT within the first four
weeks of employment/dispensary rotation respectively.
Seventy-two dispensing errors and seven near misses
were identified, with 41 restarts of the 100-item
CAT required (Figure 1). The most common errors
were incorrect quantity and incorrect directions.

Lead supervisor survey

Nine of the 14 lead supervisors (64% response
rate) participated in the survey. The majority of lead
supervisors reported spending less than one hour
per day providing F2F training using the orientation
checklist, and a minimum of one hour per day providing
F2F checking and feedback using the 100-item CAT.
Challenges in providing the MDCP centred on five
key themes: 1) time; 2) dispensary procedures/pricing
complexity; 3) dispensing software training; 4) shortage
of trained supervisors; and 5) training inconsistencies.

Discussion

This study found the majority of learners did not complete
the MCDP within the target timeframe. Lead supervisor
survey results indicated challenges included lack of
trained supervisors and time for F2F training, and training
interruptions due to workload/rostering demands. The
100-item CAT had an earlier completion time and was
likely prioritised over the orientation checklist to expedite
learners to work independently within their scope of
practice. Online training utilising the organisational
learning management system (LMS) to cover core
content of the orientation checklist may facilitate earlier
completion and improve dispensing process knowledge
prior to commencement of 100-item CAT, and could
provide an opportunity to improve the MDCP.
Errors made during the 100-item CAT were primarily
procedural. The orientation checklist required learners
to familiarise themselves with dispensary procedures,
however as the 100-item CAT was commenced
concurrently, learners may not have been optimally
prepared prior to commencing the 100-item CAT. There
were inconsistencies in supervisors applying criteria
for restarting the 100-item CAT, which demonstrates
the importance of having trained supervisors
perform this role to standardise program delivery.
The study identified gaps in availability and
documentation of learning records. This may be due
to the manual processes involved in maintaining
learning records and contributing factors may include
time pressures, supervisor forgetfulness/awareness,
and perceived lack of importance of this requirement.
Utilising the organisational LMS could potentially
improve learning record keeping and reporting.
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As a retrospective study, not all learners within the
study timeframe were included due to unavailability of
learning records. Surveying learners who completed the
MDCP and all supervisors – not only lead supervisors
– may have also enriched the findings of this study.

Table 1. Documentation and learning records availability and time taken (days) to complete each activity of the medication dispensing
credentialing program (MDCP).
Documentation availability on pharmacy department’s shared network drive
Orientation checklist (scanned)

100-item Competency
Assessment Tool (CAT)
(scanned)

Orientation checklist completion
date entered into Microsoft
Excel® spreadsheet

Number of learners

Although no previous studies have investigated MDCP
and their mode of delivery, adequate training impacts
employees’ work performance and ability to practice
safely.13,14 A MDCP can enable employees to develop
their competency to an expected standard more
efficiently and quickly. This study identified challenges
in providing a MDCP. Improvements could include: 1)
providing formal supervisor training; 2) use of simulated
prescriptions to provide opportunities to learn diverse
and complex dispensing practice including dispensing
software training;15 and 3) introduction of a blended
learning mode using the organisational LMS. Future
studies could investigate the outcomes associated
with implementing these changes to the MDCP.

16 (46%)
7 (20%)
12 (34%)
Time taken (eight-hour days) to complete activities within the MDCP
Number of days to complete
100-item CAT

Number of days to complete
orientation checklist

Number of supervisors
involved in each learner’s
MDCP

Median

15

111

6

1st Interquartile range

8

61

4

3rd Interquartile range

31.5

149.5

7

In conclusion, this study demonstrated that a
MDCP program involving F2F training and direct
supervision is an important process to ensure safe
and competent dispensing practice. However,
there were some challenges in the MDCP design
and delivery. A blended MDCP utilising the
organisational LMS could be considered to improve
the MDCP and ensure robust learning records. ●

Storage incorrect
Route of administration incorrect
Medicine/strength incorrext
Administration aids/accessories omitted*
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Dose incorrect

The study investigators would like to acknowledge
Monash Health Pharmacy Dispensary Managers
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Garuda from the Monash Health Pharmacy Education
Services team for reviewing the manuscript.

Documentation error
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Failure to scan
Label directions incorrect

REFERENCES
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Figure 1. Categories of dispensing errors made by learners identified by supervisors during the medication dispensing credentialing
program (MDCP) 100-item Competency Assessment Tool (CAT) (N=72).
* Dispensing errors that did not require the 100-item CAT count to restart.
# Includes all dispensing errors where cautionary and advisory labels were omitted although only omission of labels 1 and 1a
(sedation and driving/operating machinery) required the 100-item CAT count to restart.
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Variation in rivaroxaban dispensing
labels provided to patients post an
acute venous thromboembolism:
a retrospective study
BACKGROUND: Rivaroxaban for treatment of venous
thromboembolism (VTE) requires a dose transition from
15 mg twice a day to 20 mg daily. Rivaroxaban has
high potential for harm, and misinterpretation of dosing
instructions may increase this risk.
AIM: To establish the extent of variation in rivaroxaban
dispensing label instructions provided to patients
diagnosed with an acute VTE.
METHOD: Adult patients diagnosed with an acute
VTE and dispensed 15 mg rivaroxaban tablets on
discharge from hospital were identified. Dispensing
labels for rivaroxaban 15 mg and 20 mg strengths were
retrospectively reviewed to determine consistency
between dosing instructions. Data collected included the
strength and quantity of tablets provided.
RESULTS: Of 52 patients identified, 40 received both
15 mg and 20 mg strengths of rivaroxaban. Instructions
for the transition between strengths varied greatly,
and one third of labels included stop/start dates. Dose
and frequency instructions for both 15 mg and 20 mg
strengths remained consistent. An excess supply of
rivaroxaban 15 mg tablets was given to 44% of patients.
CONCLUSION: The explanation of the transition
between rivaroxaban strengths varied greatly among
dispensing labels.
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BPharm(Hons)
Resident Pharmacist, Pharmacy
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Introduction

Rivaroxaban is a direct oral anticoagulant (DOAC)
indicated and commonly prescribed for patients
diagnosed with an VTE.1,2 Guidelines recommend
an initial loading dose of 15 mg twice a day for three
weeks, followed by a dose reduction to 20 mg daily.1
Rivaroxaban is classified as a medication with high
potential for harm.3 Serious adverse drug events (ADE)
have been reported and, unlike warfarin and some
other DOACs, rivaroxaban has no routine monitoring
schedule, and lacks an accepted antidote in case of
an overdose/major bleeding event.4,5 Therefore, the
correct use of rivaroxaban and compliance with its
intended dosing regimen is integral to patient safety.
Misinterpretation of rivaroxaban’s multistep dosing
regimen leading to ADE’s have been extensively
reported; these have included: vision changes, VTE, and
a subdural haematoma.6,7 Literature demonstrates that
multistep dosing instructions are complex, frequently
misinterpreted by patients, and can lead to nonadherence.8 Oversupply of medications may also lead
to non-adherence of the intended dosing regimen,
and can lead to an increase in hospitalisations.9
Patients often feel inundated with the multitude
of new information they receive upon discharge
from hospital.10 Studies have demonstrated that a
patient’s ability to adhere to healthcare professionals’
instructions is improved when written information
is provided in conjunction to verbal information.11
The Australian Commission in Safety and Quality in
Health Care (ACSQHC) and the New South Wales
(NSW) Clinical Excellence Commission, have made
a series of recommendations for an Australian
Standard on pharmacy dispensing labelling.12 They
highlight the importance of consistency and the
need to eliminate the large amount of variability.12

At Monash Health, there are no standardised
rivaroxaban dispensing label instructions for patients
diagnosed with an acute VTE. During this study, the
dispensing software auto-populated dosing instructions
written on an electronic prescription when it was
scanned. It also provided basic suggestions based
on ancillary label instructions, such as ‘with food’.
No recommendations exist for providing both 15 mg
and 20 mg strengths of medication. It is unknown
how much variation exists between the instructions
placed on rivaroxaban labels and the proportion of
rivaroxaban dispensings for this indication where both
15 mg and 20 mg tablets are supplied. The objective
of this study was to establish how much variation
exists in rivaroxaban dispensing label instructions
provided to patients diagnosed with an acute VTE.

Method

This study was conducted as a retrospective descriptive
study at Monash Health, a multi-site metropolitan teaching
hospital network with over 2000 beds in Melbourne,
Australia. A dispensing report was generated from
Merlin, an integrated dispensing, purchasing and imprest
management software. The report included patients
discharged between 1 October 2018 and 31 December
2018, who were dispensed 15 mg of rivaroxaban from
a discharge prescription. Further information was then
obtained from scanned medical records (SMRs) to
determine whether the patient met the inclusion criteria.
Patients included were over the age of 18 and newly
initiated on the treatment dose of rivaroxaban for an acute
VTE. Patients who had completed the 15 mg tablets of
the course were excluded from this study. Information for
both the 15 mg and 20 mg strengths of rivaroxaban was
extracted from Merlin records, including the dispensing
label instructions, strength/s and quantity supplied.
The directions for use were identified from the dispensing
label and this information was categorised. Categories
reflected the type of information conveyed to the patient
based on the Pharmacy Board of Australia’s ‘guidelines
for dispensing of medicines’ and the Australian
Medicines Handbook rivaroxaban counselling points.5,13
The dispensing label instruction categories were
identified as: ‘dose’, ‘frequency’, ‘with food’, ‘duration’,
‘stop/start date’, ‘reference to 15/20 mg strength’, and
‘referral for review/follow up’. Using these categories,
we assessed the difference in occurrence between the
instructions for use of the two strengths of rivaroxaban.

Results

A total of 52 patients were identified and included in
the study. The ‘dose’ (e.g. ONE tablet) and ‘frequency’
(e.g. TWICE a day) appeared on all 52 (100%) of the
15 mg dispensing labels, and 39 (97.5%) of the 20 mg
dispensing labels (Table 1). The instruction ‘with food’
was included on 34 (85%) of the 20 mg dispensing labels
which was comparable to the 15 mg dispensing labels,
where 45 (86.5%) included this same instruction (Table 1).
Of the 52 patients prescribed the 15 mg rivaroxaban
tablets, 45 (86.5%) of the patients received a full box
(i.e. 42 tablets). Twenty-three (51%) of these patients
did not require the full box quantity due to starting the
loading dose in hospital. The dispensing labels for 12
of the 23 (52%) patients did not indicate the duration
the patient was required to take the 15 mg tablets.
On discharge, 40 (77%) patients received both the 15
mg and 20 mg strength of rivaroxaban. Of the 15 mg
dispensing labels 17 (32.7%) included a ‘Stop date
../../..’ and 28 (53.8%) included a ‘Reference to 20 mg
strength’; 3 (5.77%) labels included neither (Table 1). Of
the 20 mg dispensing labels 15 (37.5%) included a ‘Start
date ../../..’ and 24 (60%) included a ‘Reference to 15 mg
strength’; 3 (7.5%) labels included neither (Table 1).
The dispensing labels for eight of the 12 (66.6%)
patients who only received the 15 mg strength,
included a ‘reference to the 20 mg strength.’ Of the
remaining four patients, three (75%) had dispensing
label instructions which included ‘referral for
review/follow up’. One (2%) patient was provided
a deferred prescription for the 20 mg strength.

Table 1. Instruction categories identified on 15 mg and 20 mg
rivaroxaban dispensing labels
Instruction categories

15 mg No. of
labels (%)

20 mg No.
of labels (%)

Dose

52 (100)

40 (100)

Frequency

52 (100)

39 (97.5)

With food

45 (86.5)

34 (85)

Duration

36 (69.2)

7 (17.5)

Stop/Start date ..../..../....

17 (32.7)

15 (37.5)

Reference to 20 mg/15 mg
strength

28 (53.8)

24 (60)

Referral for review/follow up

5 (9.6)

12 (30)
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Discussion

An important role of the pharmacist is to ensure patients
are provided with clear and concise instructions on how
to take their medication to optimise patient safety.8 To
our knowledge this is the first study to investigate the
variability of dosing instructions for rivaroxaban in the
treatment of VTE. The results of this study demonstrate
that whilst some common aspects of the dispensing
label remain consistent for rivaroxaban, there is also a
large amount of variation, including the omission of some
recommended dosing instructions. This is consistent
with previous studies which have also demonstrated
a high level of variability and incompleteness of
dispensed medicine label instructions.14,15
Dose, frequency of administration and ‘with food’
were consistently reported across both 15 mg and 20
mg strengths of rivaroxaban, which is to be expected
due to the direct link between the prescribing and
dispensing software and the dispensing decision
support. These dosing instructions, although important,
reflect only part of the necessary information to
be included on a rivaroxaban label in order for
a patient to accurately use the medication.
The dosing of rivaroxaban for VTE requires a multistep
dose titration. Such complex dosing regimens are
often misinterpreted by patients and/or contribute to
non-adherence.8 Information indicating the duration
of treatment and which strength to use first may
minimise such risks. A dispensing label lacking this
information may lead to concurrent use of both 15
mg and 20 mg strengths. Our study demonstrates
that this information varied across labels. The 20 mg
strength of rivaroxaban was only referenced on 28
(53.8%) of the 15 mg strength dispensing labels. The
terminology used to describe the dose change to 20
mg daily was also vastly inconsistent. Start and stop
dates were included on only approximately one third of
both 15 mg and 20 mg strengths dispensing labels.
Over half (51.1%) of patients who received a full box
quantity of rivaroxaban 15 mg tablets did not require the
full quantity to be dispensed. The supply of excess tablets
to a patient may contribute to patient confusion. It does
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not promote quality use of medicines and may potentially
lead to an unnecessary extended duration of treatment.
This study identified 12 (23%) patients who were supplied
only the 15 mg strength of rivaroxaban. Of concern was
one patient’s label which contained no reference to
the 20 mg strength, nor did it refer them to a doctor for
further information/follow-up. It is important that patients
understand their treatment course is not complete when
having only finished the 15 mg tablets. Reference to the
20 mg tablets or a referral for review/follow-up written
in the dosing instructions may help achieve this.
The main limitation to this retrospective study was that
not all information included on the medication box could
be assessed. Ancillary labels may have been placed
on the boxes of those which omitted instructions on the
dispensing label. This study did not capture whether
pharmacists also verbally communicated dosing
instructions to patients, or if further dosing instructions
were provided via other non-verbal means such as a
discharge summary. Furthermore, patients’ health literacy
skills – or those from non-English speaking backgrounds
(NESB) – were not identified or excluded from this study.
The ACSQHC and the NSW Clinical Excellence
Commission have highlighted the importance of providing
pharmacists with the correct tools to produce highquality dispensing labels.12 The variation demonstrated
in labelling, coupled with the dosing complexity of
rivaroxaban and risk profile, supports the need for
standardisation of labelling for this medication. The use of
dispensing codes to auto-populate these instructions may
further decrease dispensing label variability. Engaging
patients in a future study to assess patient understanding
of dosing instructions for rivaroxaban could help formulate
these dispensing codes. This could also encompass
NESB patients and those with poor health literacy.
In conclusion, this study demonstrates that whilst some
aspects of the dispensing label remain consistent, there
was extensive variation identified in the explanation of
the transition between strengths of rivaroxaban postacute VTE. Reducing the degree of inconsistency on the
dispensing labels and quantity provided to patients may
promote the safe and accurate use of medication. ●
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BACKGROUND: Patient-centred care is emerging
as a primary approach in health care,1 emphasising
partnerships between patients and professionals. Eight
domains have been identified by the Picker Institute
as accepted principles for inclusion in patient care
surveys,2 however limited pharmacy-specific tools exist.
AIM: To evaluate patient perceptions of care provided
by clinical pharmacists in an acute health service.
METHOD: A survey was constructed and delivered
to adult medical inpatients who had at least
one interaction with a clinical pharmacist.
RESULTS: In total, 44 surveys were included in the
study. 93% of participants rated the clinical pharmacy
service positively. Participants most strongly agreed
that pharmacists provided emotional support,
considered physical comfort, and communicated
information/provided education during consultations.
Continuity/transition of care and access to care
were identified as areas for improvement.
CONCLUSION: A tool to explore perceptions of
care delivered by clinical pharmacists demonstrated
strong adherence to patient-centred care principles,
with areas for improvement identified.

Introduction

There is increasing recognition that patients can take a
more direct role in their health in addition to identifying
and evaluating areas for improvement in the delivery of
health care.3 Patient-centred care is widely acknowledged
as a core value in family medicine,4 and assessing care
through the eyes of patients has become increasingly
important.5 There is no globally recognised definition of
patient-centred care, however eight domains identified
by the Picker Institute and Harvard Medical School are
regarded as the most commonly accepted principles
for use in patient care surveys.2 Ethical and economic
factors have influenced the increasing focus on a more

1. Pharmacy Department, Ballarat
Health Services, VIC
2. Department of Rural Health, School
of Medicine, Deakin University

patient-centred approach in health care, particularly for
pharmacists.6 Despite this, limited pharmacy specific
tools are available to explore patient perceptions of
care, particularly in regional acute healthcare settings.
The aim of this study was to develop and administer a
pharmacy-specific patient-centred care survey in order
to evaluate patient perceptions of care provided by
clinical pharmacists at a large regional health service.

Results

Of the 51 survey respondents, 86% (n = 44) met eligibility
criteria and were included in the final analysis. Seven
surveys were excluded due to incomplete responses.
Participant demographic information is presented in Table 1.
Table 1. Patient characteristics (N = 44)

Number of
participants n (%)
-

25 – 35 years old

1 (2.3)

36 – 55 years old

7 (15.9)

56 – 79 years old

31 (70.5)

>80 years old

5 (11.4)

GENDER
Male

21 (47.7)

Female

22 (50)

Not specified

1 (2.3)

Additional positive responses were provided by five
participants including ‘my pharmacist was great’
(participant 1),’everything was well-explained’
(participant 2), ‘a good service and not many improvements
are required’ (participant 3), ‘I found the pharmacist
thorough and polite when speaking with me this morning’
(participant 4), ‘no need to change’ (participant 5).

HIGHEST LEVEL OF EDUCATION
Primary

8 (18.2)

Secondary

20 (45.5)

Following review of available literature,4,7 a patient-centred
care survey was developed. The survey was pilot-tested
to assess clarity of questions with no resulting changes.
The final survey included 16 questions, consisting of an
initial screening question to confirm the patient recalled
interacting with a clinical pharmacist, three demographic
questions, 12 quantitative (five-point Likert scale or yes/no/
unsure) questions aligned with the eight domains of patientcentred care plus a free text field for additional comments.

TAFE/Diploma/Certification

9 (20.5)

Tertiary

6 (13.6)

Not specified

1 (2.3)

Total

N = 44 participants

Eligible participants included acute medical inpatients
admitted to the general medicine ward or coronary care
unit, aged 18 years or older who had at least one interaction
with a clinical pharmacist during admission, and who could
complete the survey independently. Patients with dementia,
cognitive impairment, or those who were non-English
speaking were excluded. Surveys were distributed over a
four-week period during September and October, 2018.

Domain of Patient-centred care

Completed survey data was entered into Microsoft Excel
and analysed using descriptive statistics. Free text
responses were analysed for themes. Results were collated
as proportion of positive responses (yes, agree/strongly
agree, good/outstanding) to each question. A response
of ‘unsure’ was categorised as a negative response. This
project was approved by the institutional ethics committee
at the research site (HREC approval number #44261).

Method

Participants most strongly agreed that clinical pharmacists
provided emotional support (domain two), considered
physical comfort (domain three), and communicated
information/provided education (domain four) during
consultations (Figure 1).
In relation to domain two (emotional support), 96% (n =
42) of participants reported the pharmacist considered
their feelings, and provided care and support during their
interaction. For domain three (physical comfort), 98% (n
= 43) of participants reported the pharmacist made sure
they were comfortable during the interaction. With regard to
information, communication and education (domain four),
91% (n = 40) of participants agreed or strongly agreed that
they understood clearly what the pharmacist had explained
during their interaction(s).

AGE
<25 years old

Overall the clinical pharmacy service was rated
positively with 93% (n = 41) of participants rating the
service as ‘good’ or ‘outstanding’. Of these respondents,
over 50% rated the service as ‘outstanding’.

Figure 1.
Respondent scores for patient-centred care domains

Percentage of
positive responses to
survey questions n (%)

1. Respect for patient’s preferences and values

87%

2. Emotional support

96%

3. Physical comfort

98%

4. Information, communication and education

91%

5. Continuity and transition of care

61%

6. Coordination of care

61%

7. Involvement of family or friends

89%

8. Access to care

70%

Domains five (continuity/transition of care) and six
(coordination of care) were identified as possible areas
for improvement with 39% (n = 17) of participants
indicating the clinical pharmacist did not provide
information about how to contact them for future
concerns after discharge. In addition, 30% (n = 13)
of participants indicated their access to, or time with
the pharmacist (domain eight) was inadequate.
Negative responses included: ‘The pharmacist didn’t allow
me to speak, I felt unsure after talking to my pharmacist
as [they] didn’t believe my medical history and said [they]
would need to call my chemist to clarify making me feel
inadequate.’ (participant 6); ‘Sometimes it’s a long wait
for pharmacy to supply drugs – ? staffing or procedures.’
(participant 7); ‘I was a bit uncertain of the changes to my
medication.’ (participant 8); ‘We never finished as [their]
phone rang… I thought [they] were blaming me and didn’t
come back.’ (participant 9); ‘Possibly provide the patient
with information sheets about medicines that are being
given to them while in hospital.’ (participant 10).
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Discussion

Overall, participants agreed that clinical pharmacists
provided emotional support and considered their
physical comfort during consultations, demonstrating
the commitment pharmacists have toward building
rapport with patients. Research conducted by Mortimer
et al8 reflected similar results whereby patients reported
feeling that pharmacists knew what they were thinking
and were interested in them as a person during
medication reconciliations. Continued efforts should
be made to increase patient awareness of the ability
of pharmacists to provide support, particularly around
decisions relating to medication.9 Pharmacists have the
potential to contribute greatly by encouraging patients
to speak out and discuss their views on treatment.9
The positive result for domain four (information,
communication and education) indicated participants
likely received information and education from clinical
pharmacists in a form that was acceptable to them.
Tobiano et al10 noted that success of patient engagement
in medication communication is underpinned by a patientcentred approach to care. A recent survey11 conducted
in an ambulatory care setting reflected similar results,
with patients agreeing that the pharmacist listened to
their health concerns, adequately answered questions
and provided explanations regarding medication that
were understood clearly. In addition, a cross-sectional
cohort survey12 demonstrated that more than 50% of
patients were ‘extremely satisfied’ with the information they
received from the pharmacist about their medication.
Chevalier et al13 explored views of what constitutes
successful pharmacist-patient communication, and
provided valuable insight into the aspects that make
interactions effective. The over-arching theme from
participant interviews was the need for patients to feel
confident in managing medications at home, ultimately
facilitated by delivery of information and interpersonal
behaviours.13 Given the potential complexity of a hospital
admission, communication regarding ongoing treatments
and provision of medication information needs to be
clear, and most importantly, understood by the patient
to ensure long-term health outcomes are optimised,
and risk of error on transition to home is reduced.
Domains five (continuity/transition of care) and six
(coordination of care) focused on whether the pharmacist
provided information for how they could be contacted for
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future concerns, and overall, received the lowest proportion
of positive responses. Potential barriers impacting results
for these domains may include time constraints due to
hospital bed pressure, and competing priorities which
can limit the time available for pharmacists to spend
with patients. Whilst these factors are challenging and
somewhat ever-present, clinical pharmacy services
could improve in these domains by ensuring attention
is focused toward ensuring all patients have a clear
understanding of how to contact their pharmacist whilst
an inpatient and after discharge, to ensure medicationrelated concerns are addressed in a timely manner.
Encouraging active participation in consultations with
health care professionals can improve communication,
and can assist patients to feel more assertive to ask
questions.14 Providing the patient with an avenue to contact
their pharmacist may empower individuals to maintain
engagement with care throughout the admission and
beyond. Mackridge et al15 surveyed patients to examine
their needs and preferences for post-discharge pharmacy
support, and found that overall, patients were satisifed
with the information provided about their medications,
and that one third of participants considered community
pharmacists as potential sources of information about
medications and associated support post-discharge.
Following discharge, only 5% of participants had spoken
to a pharmacist, although 35% reported medicationrelated problems.15 Effective communication between
the patient, hospital pharmacy service and community
pharmacy is essential in order to ensure successful
continuity and coordination of overall care.
Access to care (domain eight) was also identified as
an area for improvement, with a third of participants
indicating their time with, or access to the pharmacist was
not adequate. Mortimer et al8 found similar results with a
significant proportion of participants surveyed regarding
their perceptions of an aged care pharmacist working in
the Emergency Department ‘wish[ing] it had been possible
to spend a little more time with the pharmacist’. Patient
perceptions regarding access to and time with a pharmacist
being limited may be due to several factors including
inadequate staffing, and interruptions such as phone calls
or urgent requests from colleagues. This aspect warrants
further exploration to better understand the desire from
patients to have assured access to a pharmacist during their
hospital admission in order to support workforce planning
and subsequently optimise delivery of patient-centred care.

This research was limited by small sample size, single
health service site, and restriction to adult acute-care
medical admitting units making generalisablitiy of
results difficult. The opt-in nature of the survey may have
introduced non-response bias, whereby patients with
negative perceptions of the service may have chosen not
to participate. Due to the clinical pharmacy service being
team-based rather than ward-based, the exact number
of pharmacists providing service to the participants was
not able to be determined. Future research in this area
could focus on the use of qualitative methods to explore
patient perceptions more deeply across a wider range of
admitted patient cohorts and broader healthcare settings.

5. Winget M, Haji-Sheikhi F, Asch SM. Development
of a tailored survey to evaluate a patient-centered
initiative. Am J Manag Care. 2018 Feb 24;(2):37–44.

Conclusion

9. Ng YK, Shah NM, Loong LS, Pee LT, Hidzir SAM,
Chong WW. Attitudes toward concordance and selfefficacy in decision making: a cross-sectional study on
pharmacist-patient consultations. Patient preference
and adherence. 2018 Apr 23;(12): 615–624.

This study explored patient perceptions of care delivered
by clinical pharmacists. Overall, the study shows that
pharmacists demonstrated adherence to patient-centred
care principles. Further research is needed to determine
the validity of the patient-centred care survey tool, to
allow application to broader healthcare settings, and
to identify further opportunities for improvement. ●
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BACKGROUND: Mentoring has many benefits
in supporting individuals throughout their
career, however there is little published data on
hospital pharmacy mentoring programs.
AIM: To investigate the developmental needs and
preferences of hospital pharmacists to inform the
design of a workplace mentoring program.
METHOD: Using SurveyMonkey, research was conducted
via an anonymous survey of pharmacists at a multisite, metropolitan teaching healthcare network.
RESULTS: In total, 61 pharmacists participated
in the survey. The most common developmental
needs identified were career development, skills
and knowledge. Respondents indicated that for
a successful mentoring relationship, mutual trust,
rapport, sufficient time, and communication are
required. Assistance in the pairing process and a
self-directed mentoring model were preferred.
CONCLUSION: Understanding the developmental
needs and preferences of hospital pharmacists
can help inform the design of a mentoring program.
Addressing these needs may help develop more
satisfied, competent professionals leading to improved
outcomes for pharmacists and workplaces.

Introduction

Across their career, hospital pharmacists may experience
many situations, opportunities and challenges that may
impact their professional and personal development.1–4
Mentoring is one method that could be applied to support
this development, and has been successfully utilised
by many industries to guide individuals throughout their
professional journey.5,6 Mentoring can be defined as
a process in which a more experienced individual (the
mentor) provides guidance and encouragement to a
person with less skills and knowledge (the mentee) to
assist in their professional and personal development.5–8
Demonstrated benefits of mentoring include: tailored
professional development for the mentee; reduced
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burnout and increased job satisfaction; increased
salary growth and promotions; opportunity for
mentors to learn from mentees; development of
new leaders within the workplace; higher rates of
staff retention; and more skilled employees.5,7–11
It is important to differentiate between mentoring
and coaching to clearly understand the role of a
mentor in an individual’s development. Coaching
is the immediate improvement of performance by
a form of tutoring – for instance, as performed by
a tutor or sports coach.12 Mentoring differs from
this concept in that it is a longer-term, less specific
relationship to guide career development through
encouragement, guidance and advice.12
In Australia, there are existing mentoring programs
run by professional organisations, workplaces, and
academic institutions to assist in the professional
development of pharmacists. However, these may
not be accessible to all pharmacists. Developing a
workplace mentoring program could complement a
formal training program (e.g. internship or residency)
and provide access to those who may not have the
opportunity to undertake a formal training program.
There are limited published studies investigating
mentoring for pharmacists within the Australian
hospital pharmacy setting. Existing studies relating to
mentoring in Australia have mainly involved students,
other health professions and a limited number in
international hospital pharmacy settings.5,11,13–15
This study aimed to investigate hospital pharmacists’
perceptions of their developmental needs, and
their preferences on how a workplace mentoring
program may be designed to meet these needs.

Method

Results

The study was undertaken during June–July
2018 within a multi-site, metropolitan teaching
healthcare network in Melbourne, Australia.
Using SurveyMonkey, an online survey was developed
based on concepts and models from previously
published mentoring studies5,8,9 to investigate pharmacist
perspectives on mentoring needs and models and
data analysed quantitatively. Mentor–mentee pairing
process options based upon the literature5,6,11 were
surveyed, and included an assigned pairing process
(in which a program organiser matched a mentor to
a mentee) and an informal pairing process (in which
the mentee chose their own mentor). The mentoring
model options surveyed included one-on-one models
(a formal, structured mentoring model and an informal,
self-directed model),5 a peer-mentoring model (a group
of peers/colleagues at similar stages of career provide
guidance to one another),8,9 and a mentorship circle
model (one experienced person acts as a mentor to
a group of mentees in sessions).8 The survey was
anonymous, and all pharmacists across the organisation
were emailed an invitation to complete the survey.
The study was assessed as a quality improvement/
assurance activity by the Monash Health Human and
Research Ethics Committee (RES-18-0000-293Q).

Of the 208 pharmacists invited to participate, 61 (29%)
undertook the survey. Not all participants answered
all questions, resulting in a different total number of
respondents for each question. Of the 49 who provided
their first year of pharmacist registration, 30 (61%) were
early career pharmacists, 9 (18%) were mid-career and 10
(20%) were late career pharmacists. A mentoring program
was desired by 46 (94%) of 49 respondents. Thirty-seven
pharmacists were interested in being a mentee, with 31
(84%) indicating they did not currently have a mentor.

Developmental needs

The most common developmental need identified by
49 respondents (Figure 1) was career development
(n=34, 69%), followed by skills (n=32, 65%) and
knowledge (n=32, 65%). Other developmental needs
identified included personal development, continuing
professional development planning, leadership
qualities, conflict resolution, time management
and creating a professional practice portfolio.
There were no differences identified between
developmental needs and pharmacist career stage.

Pairing process and mentoring model

Of 41 respondents, 25 (61%) preferred an assigned
pairing process, 18 (44%) wanted an informal pairing
process and 11 (27%) did not have a preference. Twentyone (51%) respondents were interested in a self-directed
mentoring relationship model, however this was closely
followed in interest for other mentoring models (Figure 2).

DEVELOPMENT NEEDS IDENTIFIED BY RESPONDENTS (n = 49)
DEVELOPMENT NEED

Mentoring in hospital pharmacy:
investigating the developmental
needs of pharmacists

Career Progression
Knowledge
Skills
Personal
Continuing Professional
Development Planning
Other
0

5

10

15

20

25

30

35

35

Number of responses (n)
Figure 1. Development needs identified by respondents. Respondents could select more than one option.
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Consideration can be given to creating in-house
programs or collaborating externally with other healthcare
professionals, institutions, or professional organisations.

TYPE OF MENTORING MODEL

TYPES OF MENTORING MODELS PREFERRED BY RESPONDENTS (n = 41)
Informal
Mentorship circle model
Peer mentoring
Formal
No preference
Other
0

5

10

15

20

Number of responses (n)
Figure 2. Respondents’ mentoring model preferences. Respondents could select more than one option.

External versus internal mentoring program

Of 37 potential mentees, 19 (51%) would be content with
a mentor within the workplace or externally, whilst 13
(35%) would prefer a mentor within their workplace and
5 (14%) preferred a mentor external to their workplace.

Requirements for a successful
mentoring relationship

Requirements identified by respondents for a successful
mentoring relationship included: good communication,
confidentiality and mutual trust, sufficient mentor training
and capability, sufficient time for meetings to occur,
and good rapport and respect between both parties.
Barriers identified included: insufficient time,
inadequate experience or understanding of mentor
role, lack of rapport between mentee and mentor,
and concerns of being a burden to a mentor.

Discussion

The current study indicates a strong interest to develop
a mentoring program within an Australian metropolitan
teaching hospital, with 94% of respondents wanting to
be involved in a program. Most respondents indicated
their development needs primarily focussed on career
progression facilitated through knowledge and skills.
This indicates that a mix of mentoring and coaching is
likely to be needed to effectively meet the developmental
needs of pharmacists. A formal pairing process was the
most preferred option, suggesting assistance to find
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a mentor was desired. To cater to those pharmacists
who want more flexibility in the pairing process but still
want support in finding a mentor, a range of mentor
profiles could be provided to mentees to facilitate a
match. There was marginally more interest in a selfdirected mentoring relationship model, however
participants broadly expressed similar preference
overall for the four mentoring model options, implying
that more than one model could be considered.
The study results suggest a mentoring program could
be developed as either an internal (within a workplace)
or external (collaboration with other hospitals or
professional organisations) program, given the large
proportion of respondents expressing no preference
to either option. If focusing on the responses of those
expressing a preference, more pharmacists indicated
they would rather an internal program, however this
may present a challenge for smaller workplaces.
Given the barriers and concerns identified by
participants, mentor training would need to be provided,
and expectations/boundaries set for both the mentee
and mentor at the beginning of the relationship. If
conflict were to occur, or good rapport not established,
a process would be required to manage this.

25

In conclusion, the findings from this study demonstrated
that a mentoring program was desired by 46 (94%) of 49
respondents, with 31 (84%) of 37 respondents interested
in being a mentee indicating they did not currently have
a mentor. This study demonstrated a preference for
assistance in the pairing process and a self-directed
mentoring model. The most common developmental
needs identified included career development,
knowledge and skills. A mentoring program could be
developed within the workplace, if feasible, or through
collaboration with external organisations. However,
a successful program would need to be designed to
overcome potential barriers identified. It is anticipated
that implementing a mentoring program aimed to
address the professional and personal development
needs of hospital pharmacists, may develop more
satisfied and competent professionals, leading to
improved outcomes for pharmacists and workplaces. ●
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These findings from a large pharmacy department in
a multisite, metropolitan teaching healthcare network
are generalisable to other workplaces within Australia,
although there are challenges in scaling down an
internal mentoring program to smaller workplaces.
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Utilisation of a deprescribing tool to
evaluate appropriateness of proton
pump inhibitor use and uptake of
pharmacist-led recommendations
in a geriatric inpatient unit
BACKGROUND: Proton pump inhibitors (PPIs) are often
prescribed inappropriately for elderly patients (>65 years
old). Review of ongoing appropriateness is necessary in
preventing pill and financial burdens.
AIM: To assess appropriateness of daily long-term (>1 year)
PPI use and uptake of pharmacist-led deprescribing in a
geriatric inpatient unit.
METHOD: The appropriateness of PPI use for patients
admitted to a 32-bed geriatric ward between July and
September 2019 were reviewed. A deprescribing
algorithm was utilised for recommendations and
education of prescribers. Uptake of recommendations
was subsequently evaluated.
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Long-term (>1 year) use of PPIs has been shown to
be associated with many adverse events, particularly
fractures, pneumonia, and vitamin B12 deficiency.3
This is especially prevalent in elderly patients who
are at increased risk of adverse effects associated
with polypharmacy. Amongst this population, in which
concurrent use of multiple medications is rising, it
has been proposed that the unnecessary use of
PPIs can result in preventable adverse events.5

CONCLUSION: The prevalence of inappropriate PPI use
in this cohort accentuates the need for regular review. High
uptake of recommendations highlights the effectiveness of a
deprescribing tool to minimise inappropriate prescribing.

Amid these growing concerns about PPI overuse in the
elderly, implementation of evidence-based deprescribing
guidelines can assist prescribers in reducing medication
burden and harm.6,7 Although such interventions have led
prescribers to consider approaches for assessing, tapering,
and ceasing PPIs, there is a lack of studies exploring the
effectiveness of the utilisation of deprescribing tools in
facilitating the management of unnecessary PPI prescribing
in clinical practice. This study thus aimed to: investigate
the pharmacist’s role in utilising a deprescribing tool to
assess the appropriateness of daily PPI use and support
deprescribing recommendations; assess the uptake
of pharmacist-led recommendations; and evaluate the
prevalence of comorbidities potentially associated with PPIs,
in a 32-bed geriatric inpatient unit in Melbourne, Australia.

Introduction

Method

RESULTS: Eighty-nine patients were screened and 57%
were prescribed PPIs. Of these, 63% were inappropriate.
In the inappropriately prescribed group, uptake of
recommendations to cease and reduce dose was 97%
and 100% respectively.

Proton pump inhibitors (PPIs) possess inhibitory activities
in both basal and stimulated gastric acid secretion. They
are widely used for a number of indications, including
peptic-ulcer disease and gastro-oesophageal reflux
disease (GORD). The prevalence of PPI use is increasing,
particularly in patients over 65 years old.1 While there is
clinical literature supporting PPIs’ effectiveness in acid
suppression,2, 3 concern regarding over-utilisation of PPIs
remains significant. In particular, one study found a high
percentage of elderly patients on long-term PPIs with no
clear indication for their use and as a result, suffering from
an unnecessary financial burden as well as risk of drugrelated adverse effects.4

doi: 10.24080/grit.1271
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A prospective interventional study was conducted for
all patients admitted to the Geriatric Evaluation and
Management unit at Wantirna Health over a 3-month
period, from July 2019 to September 2019. Demographic
data was collected retrospectively using the health
service electronic medical record, medical history,
general practitioner health records/community pharmacy
dispensing history, and patient/carer interviews. The
dataset included age, sex and presence of regular PPIs
prescribed pre-admission. For patients taking regular
PPIs, details recorded included name and dose of
PPI, indication, duration of use, and the presence of
comorbidities potentially associated with PPI use.

On admission, appropriateness of prescribing and dosing
were respectively assessed based on indications for
long-term (>1 year) PPI use and dosing recommendations
on ‘The Bruyere Research Institution: PPI Deprescribing
Algorithm’.6 This deprescribing tool was subsequently
used to guide pharmacist recommendations to the treating
team. Data was collated and analysed on Microsoft
Excel to produce descriptive statistics. Based on the
deprescribing guideline, patients on regular PPIs were
stratified into groups of appropriate and inappropriate
use of PPIs, and subgroups of either maintenance or
above maintenance dose. PPIs prescribed for each
patient within both groups were reviewed by the ward
pharmacist and recommendations on deprescribing (dose
reduction or medication cessation) were documented.
Subsequent discussions with the treating teams involved
the identification of inappropriate prescribing, education
on PPI-associated adverse effects and consideration of
unnecessary cost and pill burden to patients, followed
by deprescribing recommendations, all of which were
supported by the deprescribing tool.
Within each appropriate and inappropriate group, doses
of PPI and rates of uptake in pharmacist-led interventions
to cease medication/reduce dose by medical staff during
hospital stay were cross-sectionally compared. Duration
of PPI use and potential medication-related comorbidities
observed in patients within appropriate and inappropriate
groups were also evaluated.
Ethics approval was obtained through the Eastern Health
Human Research Ethics Committee (Reference number
QA19/081).

Results

During the study period, data on 89 eligible patients (58%
females) with a mean age of 82 years were collected. Of
these, fifty-one patients (61% females) were prescribed
PPIs. The median age (interquartile range) in PPI-prescribed
patients was 83 years (78–88) and similarly, 83 years
(77–87) in patients not prescribed a PPI.
Of the 51 patients prescribed PPIs, 32 (63%) had
inappropriate indication for daily long-term PPI use. Similar
numbers of patients in both groups (appropriate and
inappropriate) were found to be taking maintenance and
above maintenance doses of PPIs (Table 1 – Part 1). Of the
inappropriately prescribed PPI cohort, 50% were found to
have used a PPI for more than 5 years; in the appropriately
prescribed cohort, this was the case for 58% of patients.
During the study, 38% of inappropriately prescribed PPI
patients had no noted indication and patients/carers were
not aware of the indication of use. It was also found that
63% of patients using a PPI daily for a history of indigestion,
gastro-oesophageal reflux disease (GORD) symptoms and
gastritis had been asymptomatic for at least one year.
Amongst the 19 patients that were appropriately
prescribed daily long-term PPI, 11 patients had above
maintenance doses; however, 6 of these patients
were not intervened on. This was due to previous
flares, associated with Barrett’s oesophagus or
oesophagitis, that were noted to be experienced by
patients when on maintenance doses of PPI.
Prevalence of comorbidities potentially associated with
daily long-term use of PPIs was reviewed against duration
of PPI use in patients (Figure 1). Uptake of pharmacistled recommendations utilising deprescribing tool was
assessed with the results presented in Table 1 – Part 2.

Table 1. Comparison between PPI doses and uptake of pharmacist-led recommendations in patients with appropriate and inappropriate
long-term daily use of PPIs.
Appropriate daily long-term
use of PPI n=19

Inappropriate daily long-term
use of PPI n=32

Maintenance dose of PPI

8 (42%)

18 (56%)

Above maintenance dose of PPI

11 (58%)

14 (44%)

Ceased/Changed to PRN

0/0 (0%)

28/29 (97%)

Dose Reduced

5/5 (100 %)

3/3 (100 %)

Part 1. Doses of PPI

Part 2. Uptake of pharmacist-led recommendations

(Uptake/number of recommendations documented)
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Figure 1. Prevalence of comorbidities potentially associated with daily long-term use of PPI (n=51).

NUMBER OF PATIENTS (%)

30%
25%

1–5 year(s) use of PPI n=24
>5 years use of PPI n=27

20%
15%
10%
5%
0%

Pneumonia

B12 deficiency

Fractures

COMORBIDITIES

Discussion

This study found that over half of the patients (57%) were
prescribed daily long-term PPIs in the geriatric inpatient unit
over the review period. A high prevalence of inappropriate
use of daily long-term PPIs was evident, with over 60%
of the PPIs prescribed assessed to have indications not
aligned with guidelines on long-term PPI use.6,7 Over half
of the patients had been prescribed a PPI for more than 5
years, and 30% had no clear indication for prescribing. This
suggests patients may have been experiencing prolonged
financial and pill burdens associated with unnecessary
administration of medication.8,9
In this geriatric population, there was a high uptake
of pharmacist-led recommendations to cease and
reduce doses (97% and 100%, respectively). This has
demonstrated the effective use of a deprescribing tool
alongside the education of prescribers to manage
inappropriate medicine use during admission and
improve outcomes.
Furthermore, the results suggest that a greater proportion of
patients prescribed PPIs for more than 5 years experienced
more PPI-associated comorbidities, such as B12 deficiency
and fractures, when compared with patients prescribed
PPIs for 1–5 years. It is acknowledged that although the
incidence of fractures can increase with advancing age, this
finding suggests a potential association with PPI use and
reinforces the need for further review.10,11
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Previous studies have determined the need to deprescribe
through a direct association between long-term PPI use and
development of comorbidities, and shown significant levels
of inappropriate PPI use amongst elderly patients.8,9 Others
have assisted and encouraged deprescribing through the
development of guidelines.6,7 However, data on uptake
of deprescribing recommendations by a pharmacist in a
clinical practice is lacking. This study primarily presents
the efficacy of the utilisation of a deprescribing tool to
educate and provide recommendations to prescribers. The
effectiveness of such a method in facilitating the tapering or
cessation of PPIs may help establish a pharmacist’s ability
to minimise inappropriate prescribing.
The study has several limitations that merit attention. First,
the sample size was small and patient groups were limited
to a subacute geriatric inpatient ward. This may not be
representative of the general patients prescribed PPIs,
particularly in a fast-paced ward or the general community.
Second, discussions with, and the education of, prescribers
in this study were incorporated into the normal clinical
workflow and had no significant impact on clinical demand
in a geriatric ward. This may not be reflective of the clinical
workflow in an acute/intensive care/emergency ward. Finally,
the study was conducted within a restricted timeframe and
thus limited by the inability to follow up whether patients
had suffered any rebound effects, re-initiation of therapy, or
further reductions in potential comorbidities post-discharge.
Further follow up studies investigating these factors may
be considered to definitively establish the impact of
deprescribing on patients’ outcomes.

Overall, the high level of inappropriate PPI use identified
and subsequently ceased/reduced dose indicates a need
for the routine review of daily and long-term prescribed PPI
use. Current literature highlighting the potential harm arising
from extended PPI use has increased clinician awareness
in both hospital and community settings of the need for
deprescribing.3,4,5 This includes reviewing indication,
duration of PPI use, and considering whether step down or
medication cessation is necessary.

4. Voukelatou P, Vrettos I, Emmanouilidou G, Dodos K,
Skotsimara G, Kontogeorgou et al. Predictors of Inappropriate
Proton Pump Inhibitors Use in Elderly Patients. Current
Gerontology and Geriatrics Research 2019; Available from
<https://www.hindawi.com/journals/cggr/2019/7591045/>.

With the support of deprescribing tools and the ongoing
education of prescribers, pharmacists can play a key role
in the management of inappropriate PPI use and potential
prevention of adverse outcomes. ●

6. Farrell B, Pottie K, Thompson W, Boghossian T, Pizzola
L, Rashid F et al. Deprescribing proton pump inhibitors:
Evidence-based clinical practice guideline. Can Fam
Physician 2017; 63 (5): 354-364. Available from <https://www.
ncbi.nlm.nih.gov/pmc/articles/PMC5429051/>.
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Potent incidents: a retrospective
review of hydromorphone
incident reports

AIM: To identify and characterise hydromorphonerelated incidents from South Australian hospitals
to identify targets for quality improvement.

RESULTS: Eighty-one hydromorphone-related incidents
were identified, representing 6.3% of all opioid-related
incidents. More than half (60.5%) of these hydromorphone
incidents occurred during drug administration. Common
types of administration errors included giving the wrong
medication (28.6%), omitting a medication (16.3%)
or administering an incorrect formulation (16.3%).
A considerable number of errors occurred during
prescribing (22.2%). Common prescribing errors were
invalid/incomplete orders (27.8%), prescribing the
wrong formulation (16.7%), medication not prescribed/
charted (16.7%) and wrong dose prescribed (16.7%).
The majority of hydromorphone-related incidents (81.5%)
reached the patient and 19.8% resulted in patient harm.
CONCLUSION: Opportunity exists to reduce
hydromorphone-related incidents within prescribing
and administration processes. Interventions aimed at
preventing incidents during these phases should be
implemented and evaluated to minimise patient harm
and improve patient safety. Our findings are a timely
reminder of the significance of opioid stewardship,
the importance of acknowledging the differences
between morphine and hydromorphone, and the
necessity to document medication-related incidents
in order to develop strategies for improvement.

doi: 10.24080/grit.1272
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BACKGROUND: Opioids are high-risk medicines,
frequently prescribed and administered in the
inpatient hospital setting. Hydromorphone may
pose a high risk of harm due to its potency.

METHODS: Hydromorphone-related incidents submitted
to a statewide incident reporting system over a twoyear period were reviewed retrospectively. Incidents
were categorised by type and stage in the medication
management cycle. Incident severity was rated using
the National Coordinating Council for Medication Error
Reporting and Prevention Medication Error Index. Results
were summarised using quantitative descriptive statistics.
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Introduction

Medication-related incidents are prominent in the
healthcare setting and represent a leading cause
of preventable patient harm.1 Opioid medications in
particular present considerable concern, given their
frequency of use in hospital inpatient settings as well as
their potential to cause significant harm and/or death.
Previous studies have shown that while hydromorphone
and morphine are the most frequently implicated opioids
associated with medication incidents, other opioids such
as oxycodone and fentanyl are also commonly associated
with error.2 Hydromorphone is approximately five to seven
times more potent than morphine, and as a result can
be associated with more harmful errors.3 Medication
incidents have been reported with hydromorphone for
multiple reasons, including a lack of understanding of the
drug given its infrequent use compared to other opioids,
underappreciation of its potency, and confusion with the
soundalike name to morphine.4
Incident reporting is accepted as a key quality and
safety mechanism within hospitals.5 Review of voluntary
reporting systems to gather information about medication
related incidents allows for an in-depth analysis of the
causes and nature of incidents, which can lead to greater
understanding of how these incidents occur, supporting
the development of system changes and identifying
targets for improvement.6
The incident reporting system utilised in this project is
a statewide application for quality improvement that
enables staff to anonymously report incidents that
occur within the public hospital setting. Within this
system, medication-related incidents are classified into
categories involving the prescribing, supply, storage,

accountability or administration of medication, monitoring
of response to medication, an adverse drug reaction or
consumer advice and information regarding medication.
Studies similar to this have been conducted internationally,
in particular in the United States, and to some extent
in Australia.2 However, there are less data indicating
rates of hydromorphone errors in the Australian
inpatient hospital setting and as a result, this study
was conducted to develop further understanding into
the types of errors associated with hydromorphone.
Also, there are currently no available published data
specific to South Australian hospitals regarding the
rate, type and severity of hydromorphone medication
incidents. Therefore, this research will provide a
foundation to enable development of strategies to
reduce harm and improve patient safety within South
Australia. Furthermore, trends found in this study may
be generalised to a broader scale, assisting other health
care facilities to implement change across the country.
This study aims to utilise incident reporting data to
characterise the number and type of inpatient incidents
related to hydromorphone, and to describe if these
incidents reached the patient and/or caused harm.

Methods

A retrospective review of incident reports involving opioid
medications made to a statewide South Australian public
hospital incident reporting system was conducted,
capturing data from four large tertiary teaching hospitals
(each with 257 to 800 beds), four smaller metropolitan
hospitals (each with 100 to 174 beds) and all small
regional and rural public hospitals across the state
between 1 March 2017 and 28 February 2019. Of these
hospitals, one large and one small metropolitan hospital
and one rural hospital used electronic medication
charts, all other sites used paper-based systems.
The data set was filtered to extract the reports that
included hydromorphone as the drug of interest.
Hydromorphone-related incident reports were excluded
if the following criteria were met: incident occurred in
a non-inpatient health service, report did not have the
status ‘finally approved’ or the incident occurred in
newly established units that had not been using the
incident reporting system for the complete 24-month
data collection period. Data were de-identified and no
personal patient information was accessed for this review.
An investigator reviewed incident reports and collated
data using a standardised data collection tool, adapted
from the incident reporting fields. Incidents were
categorised according to incident type and the point
in the medication cycle in which the incident occurred.

The medication cycle in this study refers to the stage of
prescribing, supply, storage, administration or monitoring
of response to a medication. To measure harm, a National
Coordinating Council for Medication Error Reporting
and Prevention (NCC MERP) Index rating was applied.7
Quantitative descriptive statistics were used to summarise
the findings for each variable in Microsoft Excel.
The Women’s and Children’s Hospital Human Research
Ethics Committee approved this study (HREC/19/
WCHN/69) for all institutions and sites involved.

Results

Overall, 1,290 incidents pertaining to opioids were
reported over the two-year study period. 81 incidents
related to hydromorphone and all were included for review.
A breakdown of the types of incidents reported is
presented in Figure 1. More than half (60.5%) of
incidents occurred during the administration phase of the
medication process. Specifically, the most common types
of administration errors were giving the wrong medication,
or omitting a medication, which comprised 28.6% and
16.3% of total hydromorphone administration errors,
respectively. Administering the incorrect formulation
(immediate versus sustained release) contributed to
16.3% of administration errors. A considerable number
of errors involving hydromorphone occurred during
prescribing (22.2%). The most common prescribing errors
were invalid or incomplete orders (27.8%), prescribing the
wrong formulation (16.7%), medication not prescribed or
charted (16.7%) and wrong dose prescribed (16.7%).
A summary of the degree of harm resulting from incidents,
as classified using the NCC MERP system, is presented
in Figure 2. The majority of hydromorphone-related
incidents (81.5%) reached the patient (NCC MERP
categories C-I) and 19.8% resulted in harm to the patient
(NCC MERP categories E-I). The most prominent NCC
MERP category used to describe an incident involving
hydromorphone was Category D, ‘an error occurred
that reached the patient and required monitoring to
confirm that it resulted in no harm to the patient and/or
required intervention to preclude harm’, which was the
case for 43.2% of the total hydromorphone incidents.
Notably, 60% of incidents classified as Category E
(may have contributed or resulted in temporary harm
to a patient) occurred in the medication administration
phase. Of medication administration incidents
resulting in harm to the patient, 44.4% involved omitted
medication, with a Category F incident (temporary
harm to the patient requiring hospitalisation) identified
due to staff unfamiliarity with hydromorphone.
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Figure 1: The proportion of hydromorphone incidents by medication-related incident classification type and subtype.
Type of Medication Incident

Proportion of hydromorphone
incident reports (n)

Error Type: Prescribing of medication

22.2% (18/81)

Error Sub-Type: Subcategories
Illegible prescription order
Invalid or incomplete order
Medication not prescribed or charted
Transcription error

5.56% (1/18)
27.8% (5/18)
16.7% (3/18)
5.56% (1/18)
16.7% (3/18)

Wrong Dose

16.7% (3/18)

Wrong Formulation
Wrong Medication

11.1% (2/18)

Error Type: Supply of medication

11.1% (9/81)

Error Sub-Type: Subcategories
Delayed or not dispensed
Expiry date omitted
Failure to order/ maintain stock of medication
Wrong/ omitted medication label
Wrong formulation

33.3% (3/9)
11.1% (1/9)
11.1% (1/9)
11.% (1/9)
11.1% (1/9)
11.1% (1/9)

Wrong Quantity
Other medication supply incident

11.1% (1/9)

Error Type: Storage and accountability of medication

6.17% (5/81)

Error Sub-Type: Subcategories
S8/ RS4 (DDA) Count incorrect

80% (4/5)

Storage of patient’s own medication

20% (1/5)

Error Type: Administration of medication

60.5% (49/81)

Error Sub-Type: Subcategories
Delayed dose
Documentation of administration absent or incorrect
Duplicate medication administered
Expired medication or vaccine administered
Omitted medication
Wrong/omitted user applied labelling
Wrong dose

2.04% (1/49)
2.04% (1/49)
2.04% (1/49)
4.08% (2/49)
16.3% (8/49)
2.04% (1/49)
12.2% (6/49)
16.3% (8/49)

Wrong formulation
Wrong frequency/rate
Wrong medication

2.04% (1/49)
28.6% (14/49)
6.12% (3/49)

Wrong route
Other medication administration incident

6.12 (3/49)

Error Type: Monitoring of response to medication

Nil reported

Error Type: Adverse drug reaction

Nil reported

Error Type: Consumer advice and information- medication

Nil reported
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Figure 2. The proportion of hydromorphone cases in each
National Coordinating Council for Medication Error Reporting
and Prevention (NCC MERP) Category.
NCC MERP Index

Proportion of
hydromorphone
incident reports in
each NCC MERP
category (n)

Category A: Circumstances or events 6.17% (5/81)
that have the capacity to cause error
Category B: An error occurred but
the error did not reach the patient
(An “error of omission” does reach
the patient)

12.3% (10/81)

Category C: An error occurred that
reached the patient but did not cause
patient harm

18.5% (15/81)

Category D: An error occurred that
reached the patient and required
monitoring to confirm that it resulted
in no harm to the patient and/or
required intervention to preclude
harm

43.2% (35/81)

Category E: An error occurred that
may have contributed to or resulted
in temporary harm to the patient and
required intervention

18.5% (15/81)

Category F: An error occurred that
may have contributed to or resulted
in temporary harm to the patient
and required initial or prolonged
hospitalisation

1.23% (1/81)

Category G: An error occurred that
may have contributed to or resulted
in permanent patient harm

0% (0/81)

Category H: An error occurred that
required intervention necessary to
sustain life

0% (0/81)

Category I: An error occurred that
may have contributed to or resulted
in the patient’s death

0% (0/81)

Of the 81 incidents involving hydromorphone, 11
incidents also involved morphine. These 11 incidents
were medication administration incidents in which
the wrong medication was administered, with the
prescription order being written for either morphine
or hydromorphone and the other drug administered
instead. Two of these incidents resulted in temporary
harm and required intervention (Category E), seven
incidents resulted in monitoring and/or intervention to
preclude harm (Category D) and two incidents reached
the patient but did not cause harm (Category C).

Discussion

The majority of incidents reported occurred during the
medication administration phase. This may signal an
intrinsically high-risk process, or the high frequency
of incidents occurring within this phase may be
representative of the relative opportunity for error. For
example, a single hydromorphone drug order which
is written and dispensed once can be associated with
repeated administration over time, with potential for
error occurring with each administration. Medication
omission, administration of the wrong formulation
of hydromorphone, and administration of the wrong
medication contributed to the greatest proportion of
administration incidents. Medication omission has the
potential to result in underdosing and untreated pain,
while administration of the wrong formulation or wrong
drug can lead to under or overdosing. Confusion
between hydromorphone and morphine was common
during administration and, due to hydromorphone’s
significantly higher potency, often resulted in monitoring
and/or intervention, due to the possibility of toxicity.
Medication administration is often one of the many
tasks undertaken in the multifaceted nursing role and
sometimes undertaken amid interruptions.8 Current
medication safety strategies at these sites require a
nursing double check of high-risk medicines, but it
has been noted in this study that errors still occurred
despite a double check. Strategies to lower the risk
of future incidents regarding hydromorphone may
be to implement firmer procedures around doublechecking and to eliminate competing demands on the
administering nurses to allow complete dedication to
the opioid check and administration to the patient.
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Incidents occurring in the prescribing phase of the
medication process contributed to the second highest
cause of hydromorphone incidents. Invalid or incomplete
orders, prescribing of the wrong dose or formulation of
hydromorphone, and not prescribing or charting were the
most common types of incidents in the prescribing phase.
In this dataset, most incidents reached the patient and a
significant proportion of incidents resulted in harm to the
patient. These proportions may be higher than the true
incidence, as ‘near-misses’, incidents which did not reach
the patient may be less likely to be reported, and incidents
that result in patient harm are more likely to be reported.
In comparison to our findings, an American study
investigated harmful opioid errors occurring in
inpatient units using an anonymous medication
error reporting database and found that 60% of
incidents were administration errors and 21% of
incidents were prescribing errors.2 This closely
reflects our results for hydromorphone, with 60.5%
of errors occurring in the administration phase, and
22.2% of errors occurring in the prescribing phase.
Administration incident types were comparable due
to administration of the wrong formulation, wrong
medication or omitted dose.9 An Australian study also
highlighted that opioid errors are most likely to occur
in the prescribing and administration phases.1
Our findings show that opioid errors in particular with
hydromorphone are still occurring in the hospital
setting. This provides opportunity to develop ways to
prevent hydromorphone-related incidents at multiple
points, particularly within prescribing and administration
processes. Interventions aimed at preventing incidents
during these phases should be implemented and
evaluated to minimise patient harm. These findings also
suggest the need for more education and awareness
of the potential harms associated with hydromorphone
and morphine as soundalike drugs to decrease the
risk of future incidents. It should also be noted that
most of the sites included in this study will eventually
have electronic medication management systems, thus
providing significant scope for prescribing errors to
be minimised. Future qualitative research is planned
to define factors contributing to hydromorphone
incidents locally, and to compare these findings to
the literature. From this, interventions to reduce risk
of hydromorphone incidents can be developed. ●
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BACKGROUND: Medicines literacy is an emerging area
of research. Limited studies have been conducted in
Australia to identify what patients want to know about
their medicines.
AIM: To investigate what information hospital inpatients
at a metropolitan, teaching hospital network want to know
about their medicines.
METHOD: Semi-structured interviews of hospital
inpatients were conducted between March and April
2018 across three hospital network sites. Responses
were analysed to identify key themes to inform medicines
literacy strategies.
RESULTS: A total of 36 questions from 18 inpatients were
identified. Key question themes were around indication
(28%), side effects (22%), dosage (14%) and instructions
(14%). Question categories were about specific medicines
(89%) or general medication management (11%).
CONCLUSION: Patients want to know information about
their medicines that is specific to them. Clinicians should
identify the need for patient-centred information and
utilise opportunities to provide counselling and verbal and
written information to improve medicines literacy.

Introduction

Health literacy as it relates to medicines is an emerging
area of interest. Researchers define medicines
literacy as ‘the degree to which individuals can obtain,
comprehend, communicate, calculate and process
patient-specific information about their medicines to
make informed medicine and health decisions in order
to safely and effectively use their medicines’.1,2
Medicines-related hospital admissions are estimated to
comprise 2–3% of all Australian hospital admissions.3
Medicines play a primary role in the management of many
diseases. Therefore, ensuring patients’ understanding of
their medicines and optimising their medicines literacy is
important for the safe and effective use of medicines.4

There is limited published research investigating
medicines literacy within Australia. Studies have
found an association between poor medicines literacy
and poorer health outcomes.1,5 One study identified
medicine misuse upon discharge – patients had
difficulty understanding the purpose of their medicines,
and had not filled their prescriptions for ongoing
management of acute coronary syndrome.6 Another study
demonstrated that heart failure patients with adequate
health literacy had better adherence to cardiovascular
medicines.7 These studies support the understanding
that providing relevant and appropriate information to
patients is a fundamental aspect of health care.8
Hospital pharmacists promote the safe and effective
use of medicines by communicating relevant and
appropriate information with patients to optimise their
medicines management.9 Verbal communication is
key to ensuring understanding; for example, the use
of ‘teach-back techniques’ (in which the patient is are
asked to repeat the key points of the discussion in their
own words) allows pharmacists to confirm the message
has been understood.10 Written information through
discharge medicine lists and consumer medicines
information reinforces information provided.11 However,
it is important to understand what information is relevant
and appropriate from the patient’s perspective.
The aim of this study was to investigate what
questions patients have regarding their medicines.

Method

A qualitative, prospective, study was performed to
investigate what questions hospital inpatients had about
their medicines.
The study was undertaken at a multi-site, metropolitan
teaching hospital network in Melbourne, Australia.
Three hospital sites were included: Site 1, a 640bed tertiary referral hospital; Site 2, a 573-bed acute
hospital; and Site 3, a 273-bed acute hospital.12 The
study included adult inpatients in the hospital on
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three non-consecutive days during March and April
2018, and who were taking regular medicines prior
to admission, or who would be upon discharge.

Supply information 8%

Second year undergraduate pharmacy students collected
study data. Students used a semi-structured interview
form to perform a health literacy activity whereby they
educated patients on how to use a medicines list, then
asked patients to ask up to three questions they had
about their medicines (for the supervising pharmacist to
answer). Ward pharmacists assisted in the screening of
patients to identify suitable candidates for participation
in this activity. Patients who did not speak English were
excluded because translator services were unavailable.

Medication condition 3%

Questions patients had regarding their medicines
were transcribed, and two researchers independently
coded questions to identify key themes. Questions were
also categorised as being specific, regarding named
medicines, or general, regarding medicines management.
The study was assessed as a quality assurance/
quality improvement activity by the Monash Health
Human and Research Ethics Committee Manager
(Monash Health reference: RES-18-0000-147Q).

Results

Eighteen patients participated in the study: 11% at Site 1,
78% at Site 2 and 11% at Site 3. Patients asked a total of
36 individual questions, and 9 key themes were identified:
1) indication, 2) side-effects, 3) dosage, 4) instructions/
directions/how to take, 5) supply information, 6) medicine
identification, 7) duration, 8) other medicines information
and 9) medical conditions (Figure 1).
The most common question theme was regarding
medicine indication; patients asked, for example, ‘What
is Clexane for? ’ or ‘What is pantoprazole for? ’. The
second most common theme was side effects: ‘I am
experiencing dizziness, are one of my medications
causing this? ’, ‘Does the pain killer have any side effects? ’
The 36 questions were classified into specific and
general categories: 89% were specific and 11% were
general questions. Examples of general questions
included: ‘Would I be getting my medication from the
hospital or do I buy them myself from the pharmacy? ’
and ‘If I miss a dose...should I make up for it later in
the day? ’ More examples of questions patients had
about their medicines are described in Table 1.
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Medication identification 5%
Duration 3%
Medicine information (other) 3%

Indication 28%

Instructions
(directions/how
to take) 14%
Dosage
(dose to take)
14%

Side effect 22%

Figure 1. Themes identified from what questions patients
have about their medicines (N=36).

Examples of other questions patients had about their medicines
Are they increasing the dose of Lyrica?
What are the side effects of prednisolone?
Do I take my medications for dizziness when I don’t feel dizzy?
How do I identify the medication if it looks the same?
Why am I experiencing hot sweats? Is it due to my medications?
Will antibiotics cause an upset stomach?
What happened to my medication before I came to hospital will
the hospital give them back or do I buy them again?
Does the pain killer have any side effects?
Is Tapentadol addictive?
Table 1. Examples of other questions patients had
about their medicines.

Discussion

The results of this study highlighted the themes of
indication, side effects, dosages and instructions as
the information patients wanted to know about their
medicines. A large majority (89%) of questions were
about one of the patient’s specific medicines. These
results are consistent with a previous study which
concluded that patients want more information about
adverse effects than clinicians think they should provide,
and also that patients want to be sure that proposed
medicines are appropriate for them personally.13
The key themes identified included information provided
by pharmacists as standard medicine counselling
practice.4,14 The high proportion of specific questions
patients had about their medicines indicates that a
patient-centred approach – in which the question
‘What questions do you have about your medicines?’
is asked – will help support meeting individual patients’
medicines literacy needs. Organisations can also
consider what general information about medicines
management could be provided as written information
using patient information leaflets and medicines lists.11
This study has some limitations. It was limited to
English-speaking patients, patients willing to participate
in the health literacy activity and the small sample
size of data collected. Patient demographics were
not collected during this study. Interviews were
conducted primarily during the inpatient stay; patients
might have had more or different questions about
their medicines if interviews were conducted during
the admission interview and/or at discharge.
In conclusion, although medicines literacy is varied and
specific to each patient, there were nine key themes
regarding questions patients had about their medicines.
These were around indication, side effects, dosage and
instructions/directions. If clinicians were to ask patients
‘What questions do you have about your medicines?’ as
standard practice, this open-ended question facilitates a
conversation about their medicines and allows patients
to ask their own questions. This assists clinicians and
patients in improving medicines literacy using verbal
and written communication and helps identify what
patients want to know about their medicines. ●
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Heart block in a patient taking
lithium and carbamazepine
for bipolar affective disorder:
a case report
Introduction

Lithium and carbamazepine are both widely available
medications in Australia. Lithium is a first-line
mood stabilising agent used in affective disorders,
predominantly bipolar affective disorder (BPAD).1, 2
Carbamazepine is indicated for epilepsy, trigeminal
neuralgia and BPAD.2, 3 Both lithium and carbamazepine
have narrow therapeutic windows and require therapeutic
drug monitoring (TDM). The therapeutic range for
lithium and carbamazepine in BPAD are debated but
generally considered to be 0.4–1.0 mmol/L and 4–12
mg/L, respectively.2 However, in BPAD it is common
to aim for the lower end of the reference ranges for
these drugs, particularly in patients with depressionpredominant BPAD, in maintenance treatment of
stable BPAD and in the elderly population.1, 4, 5
Atrioventricular (AV) nodal block is a type of heart block
that occurs when the electrical signals travelling from
the atria to the ventricles are impaired.6 First-degree
AV nodal block occurs when conduction through
the AV node is slowed, delaying the time it takes for
the action potential to travel from the sinoatrial (SA)
node through the AV node, and to the ventricles.6
In second-degree AV nodal block, the AV node
becomes completely refractory to conduction on an
intermittent basis and can lead to sinus bradycardia.6
Although the effects of both lithium and carbamazepine
on cardiac conduction may not be immediately
recognised by some hospital pharmacists, these adverse
effects have been acknowledged in literature for quite
some time.7 Both have the potential to cause conduction
disturbances including SA node dysfunction and AV
nodal block. Lithium replaces intracellular potassium
leading to prolonged ventricular depolarisation, resulting
in decreased velocity in AV node and intraventricular
conduction.8, 9 Furthermore, lithium also blocks voltagegated sodium channels, which play an important role in
myocardial conduction speed and SA node pacemaker
activity.10 Carbamazepine binds to voltage-gated sodium
channels, reducing the fourth phase of depolarisation
of cardiac pacemaker cells, which can lead to AV
node suppression and subsequently AV nodal block.11
doi: 10.24080/grit.1274
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Considering these mechanisms, it is possible that
combination therapy of lithium and carbamazepine may
have additive effects on cardiac conduction. However,
lithium and carbamazepine are often critically important
treatments in patients with BPAD, and reduction/
cessation of these poses the risk of causing relapse.
We present a case in which an elderly patient with
BPAD presented with AV nodal block, taking both
carbamazepine and lithium at therapeutic doses, with
serum concentrations within therapeutic range (7mg/L
and 1mmol/L, respectively). This case highlights the
complexity of managing the adverse cardiac effects
of carbamazepine and lithium in a patient with wellcontrolled BPAD. It reinforces the requirement for
pharmacists to review psychotropic medications
after interventions are made to address potential
adverse cardiac effects of these medications.

Case Report

An 82-year-old female presented to hospital with an
episode of syncope and sinus bradycardia with a heart
rate of 48 beats per minute (bpm). An electrocardiogram
(ECG) revealed second-degree 2:1 AV nodal block.
Relevant medical history included: treated hypothyroidism
(thyroid function tests within range), BPAD (stable
for 30 years), and tremor. Medications included:
carbamazepine MR (modified release) 400mg mane,
lithium MR 450mg nocte, levothyroxine 50mcg mane
and propranolol 40mg mane. All other blood tests
including serum sodium, potassium, magnesium and
eGFR were normal. The psychiatric team ceased
propranolol given it was only indicated for tremor and
may have had additive effects on cardiac dysfunction.
They also reduced her carbamazepine dose to 200mg
MR nocte and lithium dose to 225mg MR nocte,
in order to address the sinus bradycardia and AV
nodal block. Despite these medication adjustments,
cardiac telemetry showed ongoing conduction block.
Due to lack of improvement, the cardiology team
recommended insertion of a permanent pacemaker
(PPM). Heart block resolved following successful
insertion of the PPM and the patient was discharged
on the reduced doses of lithium and carbamazepine.

Unfortunately, she was re-admitted to hospital ten days
later with hypomania, and a relapse of BPAD likely in
the context of the recent dose reductions. The patient
denied any poor adherence, nor was this suspected
by the treating team. On re-admission, her lithium and
carbamazepine serum concentration levels were both
sub-therapeutic at 0.3mmol/L and 2.5mg/L respectively.
As a result, the psychiatry team increased her lithium dose
to 125mg IR mane and 250mg IR nocte (carbamazepine
remained at 200mg MR nocte). Two weeks later, she
was re-admitted to hospital with symptoms of lithium
toxicity including bilateral tremors and ataxia. Her
lithium level was found to be 1.2mmol/L. Her lithium
dose was reduced back down to 125mg IR twice daily
and her admission was prolonged largely due to her
anxiety and loss of confidence following her BPAD
relapse and multiple medication changes (Table 1).

Discussion

A systematic review of case reports and studies for the
time period between January 1970 and March 2016
looked at the effect of lithium on cardiac conduction.
It showed that at therapeutic serum levels, T-wave
depressions and sinus node dysfunction in the form
of bradycardia were the most commonly reported
cardiac abnormalities with lithium and were correlated
to duration of treatment. The review also showed that
incidence of lithium-induced ECG changes increased
with age, particularly in people over 60 years old.12
However to date there have only been 11 reported cases
of bradycardia and 1 of AV nodal block for lithium to the
Therapeutics Goods Administration (TGA) Drug Adverse
Events Notification (DAEN) database in Australia.13
AV conduction abnormality is a documented
contraindication to carbamazepine use as a result of
well-established literature evidence of carbamazepineinduced cardiac dysfunction.3 A systematic review of 40
previously reported cases identified two distinct groups
of carbamazepine-induced cardiac dysfunction. The

first group were patients who had sinus tachycardia in
the setting of a large carbamazepine overdose. The
second group consisted almost exclusively of elderly
women who developed potentially life-threatening
bradyarrhythmias or AV conduction delay, associated with
either therapeutic or modestly elevated carbamazepine
serum levels. This analysis of case reports suggested
that carbamazepine may unmask a latent AV conduction
defect in older patients, causing varying degrees of
heart block even when serum levels are in therapeutic
range.7 To date there have only been nine reported
cases of bradycardia and five of AV nodal block for
carbamazepine to the TGA DAEN database in Australia.13
As shown in both literature and in the present case, SA
node dysfunction and AV nodal block can occur even
after long-term treatment with carbamazepine and lithium,
and at therapeutic serum concentrations.14 In the majority
of case reports described in the literature, cessation of
carbamazepine or lithium was the treatment for cardiac
dysfunction with nil further cardiac interventions required
for most patients.7, 15, 16 In our patient however, her
treatment was influenced by a number of factors that
contributed to the complexity of her case. On reflection
of these factors, recommendations have been made to
demonstrate optimal clinical management of patients
in such cases as ours. Firstly, the patient was taking
propranolol alongside lithium and carbamazepine. Betablockers can often be prescribed for tremors associated
with high doses of carbamazepine and lithium.2 In our
patient, the documented indication for propranolol was
tremor, however it was unclear if it was initiated for a
pre-existing tremor or for a possible drug-induced tremor
from her BPAD treatment. This potentially represents a
prescribing cascade that could have been prevented by
careful dose adjustments of lithium and carbamazepine.
As well as beta-blockers, other medications that
may further increase a patient’s risk of developing
SA node dysfunction include digoxin and nondihydropyridine calcium channel blockers. As

Table 1. Timing between dose reductions and levels.
Day 0 Admission

Day 10 Readmission

Day 24 Readmission 2

Lithium dose

450mg MR nocte

225mg MR nocte

125mg IR mane

Lithium level

1.0 mmol/L

0.3mmol/L

1.2mmol/L

Carbamazepine dose

400mg CR mane

200mg CR nocte

200mg CR nocte

Carbamazepine level

7 mg/L

2.5mg/L

4.1mg/L

AV nodal block

Yes

No (post PPM)

No (post PPM)

BPAD control

Good

Relapse

Relapse

250mg IR nocte

Note: Lithium and Carbamazepine levels were not always taken at true trough but were always performed ≥6 hours post dose.
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Secondly, the decision to insert a PPM was made
prior to consideration of alternative medications to
treat BPAD. An appropriate recommendation for this
patient could have be to explore previous treatment
for BPAD and consider the use of valproate to replace
the carbamazepine. Valproate has a greater evidence
base for BPAD than carbamazepine with fewer
complications through drug interactions and is not known
to cause SA node dysfunction and AV nodal block.2
Following PPM insertion, our patient’s doses of lithium
and carbamazepine remained reduced. Whilst there
are cases of a patient safely returning to their preadmission dose of lithium post PPM, there is no definitive
consensus throughout literature regarding medication
modification post PPM insertion.17, 18 As seen in our
case, the decision is generally made on a case-by-case
basis. After PPM insertion it is important for pharmacists
to consider increasing doses of essential medications
back to previous doses proven to be efficacious,
while ensuring adherence to guidelines of maintaining
patients on the lowest possible maintenance dose.
Finally, literature has shown a high incidence of ECG
changes in the elderly population taking lithium and
carbamazepine.7, 12 Given our patient’s age, she
may have had latent structural or functional SA node
dysfunction that could have been unmasked by these
medications.17 Therefore, as pharmacists we should be
vigilant of elderly patients presenting with symptoms
suggestive of heart block (e.g. syncope, dizziness,
fatigue) who are taking carbamazepine and lithium,
either separately or concurrently. It is recommended
that prior to initiation of these medications in any
population group, a baseline ECG should be performed
to determine if there are any pre-existing cardiac
conduction abnormalities. Routine ECG monitoring
during treatment should occur six-monthly to yearly.12
Overall this is a complex case, highlighting the precarious
balance of cardiac toxicity and treatment efficacy in
BPAD associated with carbamazepine and lithium. It
also demonstrates the important role a pharmacist has to
play in determining optimal doses of pharmacotherapy
after patients have devices such as a PPM inserted. ●
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Community-Acquired Pneumonia:
Utility of a Documentation Tool to
Optimise Treatment Duration
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We write to share our experience using an antibiotic
duration documentation tool to facilitate adherence to
community-acquired pneumonia (CAP) prescribing
guidelines. CAP continues to be a leading cause of
morbidity and mortality worldwide and represents a
significant proportion of patients admitted to hospital.1
Optimal duration of antibiotic treatment on discharge
from hospital has many advantages for patients with
CAP including lower rate of antimicrobial resistance,
lower rate of adverse effects, higher adherence
rate where treatment is not unnecessarily long, and
cost savings.1 Previous research has demonstrated
a significant increase in evidence-based antibiotic
prescribing in compliance with guidelines following
pharmacist-led interventions.3,4,5 We conducted a
pilot study to evaluate whether a simple duration
documentation tool (DDT) documented in the electronic
medical records (EMR) can improve antibiotic treatment
duration for CAP in accordance with local guidelines.
A prospective baseline audit was performed. Data were
collected over 4 weeks in May 2018 and during a 2-week
intervention period in June 2018 on a general medicine
ward at Box Hill Hospital, using a sample of opportunity.
The inclusion criteria were all patients discharged with a
diagnosis of CAP on their discharge summary, where the
ward pharmacist screened their discharge prescription,
and said prescription included amoxicillin, amoxicillinclavulanic acid, cefalexin, doxycycline, azithromycin,
cefuroxime or moxifloxacin. These medications were
chosen as they either form part of local guidelines for
CAP treatment or are commonly prescribed for CAP
patients on discharge. The DDT was a simple template
to document in the EMR the total inpatient duration
of antibiotic therapy, the total duration of antibiotic
therapy on the discharge prescription and a pharmacy
recommendation based on local guidelines (Figure 1).
The DDT was routinely incorporated into the pharmacist’s
workflow with 12 of 14 patients reviewed postintervention meeting the inclusion criteria of having a
documented DDT in EMR. In all 12 cases where a DDT

was documented in EMR, prescribers followed the
pharmacist’s recommendation. The rate of discharge
prescription compliance with local guidelines for CAP
treatment duration improved between the periods
(as shown in Figure 2); importantly, in all instances
where the DDT was documented, the recommendation
resulted in an appropriate reduction in antibiotics on the
discharge prescription to comply with local guidelines.
The introduction of the DDT resulted in a 53%
reduction in absolute risk of discharge prescriptions
not adhering to local guidelines for CAP treatment with
a mean decrease in antibiotic duration of 1.7 days.
The main limitations to this pilot trial are low patient
numbers, the differing distribution of CAP severity
and the different durations of the baseline audit and
intervention periods. This study was also limited to
one site and whilst ensuring the same pharmacist and
medical team removed a confounder, it also added a
notable limitation as to whether this would be applicable
for different pharmacists and medical teams. There
is also potential author bias as the author was the
clinical pharmacist completing the intervention.
CAP Duration Documentation Tool
Duration of IV antibiotics
Duration of PO antibiotics
Total Duration of antibiotics as inpatient
Current Duration of antibiotics on D/C
Recommended Duration of antibiotics on D/C
Figure 1. DDT template which the pharmacist copied onto
the progress notes in the EMR to improve antibiotic treatment
duration for CAP in accordance with local guidelines.

% Discharge Prescription
Compliance with Local Guidelines

pharmacists, we can identify coinciding medications
and make appropriate recommendations including
therapeutic drug monitoring to minimise patient harm.

80%
71%

60%
40%
20%
18%
0%

Baseline Audit (n=22)

Intervention Period (n=14)

Figure 2. Comparison of discharge prescription compliance with
local guidelines for CAP treatment duration between the baseline
and intervention period.
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In conclusion, prescribers were receptive to clinical
pharmacist input in recommending appropriate CAP
treatment duration on discharge. Pharmacist involvement
and documentation using the DDT reduced the extent
to which antibiotic prescribing for CAP exceeded local
guidelines. Use of a DDT may assist in facilitating local
guideline compliance with CAP treatment duration. Future
application of the DDT by additional medical teams and
ward pharmacists and trials involving multiple wards
and sites could be conducted to verify the impact of the
DDT beyond current pharmacist review procedures. ●
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The role of digoxin serum level,
clinical signs and symptoms to
determine digoxin toxicity
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Digoxin is a well-known cardiac glycoside medication
used to treat congestive heart failure (CHF) when
symptoms persist despite the use of other drug therapies.
It is also prescribed to reduce ventricular rates for
atrial fibrillation (AF).1 Although digoxin is considered
safe, it has a narrow therapeutic window. This can
lead to digoxin toxicity during long-term therapies or
consequently after an overdose.1,2 Digoxin toxicity can
be difficult to diagnose due to the non-specific nature
of the presenting symptoms and with serum digoxin
levels (SDLs) often within therapeutic range.3 Toxicity
can result due to underlying precipitating risk factors
such as hypothyroidism, renal impairment, hypoxia and
electrolyte disturbance.3 Therefore, monitoring of SDLs is
essential to assist in preventing acute or chronic digoxin
toxicity.4,6,7 Despite the availability of SDL monitoring,
digoxin toxicity remains a major cause of preventable
hospitalisations. Data from the United States National
Electronic Injury Surveillance Project found that between
2005 to 2010, digoxin toxicity accounted for an estimated
1.0% (95% CI, 0.6%–1.4%) of emergency department
(ED) visits for all adverse drug events (ADEs).[ref 5] In
patients 40 years or older, an estimated 0.7% (0.95% CI,
0.4%–1.1%) in patients 40–84 years, and an estimated
3.3% (95% CI, 2.3%–4.4%) in patients 85 years or older.5

Hypothetical Patient Case

A 76-year-old woman presents to a major community
hospital with confusion and vomiting. She complains of
weakness, nausea, and decreased appetite. Her history
is significant for congestive heart failure – for which
she takes, among other medications, digoxin. In the
hospital, she is alert and oriented in person, but not to
time or place. Vital signs are within normal range except
for her heart rate of 40–55 beats per min. Her physical
examination demonstrates bibasilar rales, irregular S1,
S2 with an S3 gallop, and bilateral lower extremity 2+
pitting oedema up to her shins. A digoxin level was
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obtained (2.8 microg/L). The patient was symptomatically
treated with electrolyte replacement and fluid restriction
pending further investigation. Continuous cardiac
monitoring was advised, and digoxin was temporarily
ceased as the patient remained in sinus rhythm.
This hypothetical case illustrates presentation of digoxin
toxicity; however, what are the determining factors to
verify diagnosis? What are the signs and symptoms of
digoxin toxicity? What treatments are available, and is
there a need to cease digoxin? All these questions will
be discussed below.

Pharmacology

Digoxin increases intracellular calcium in myocardial
cells directly, by inhibiting the sodium-potassium pump in
the cell membrane.2 An increase in intracellular calcium
results in cardiac contractility.1 Digoxin increases vagal
activity by prolonging conduction in the atrioventricular
node and reducing activity in the sinus node. Digoxin
toxicity induces the build-up of intracellular sodium, which
subsequently increases intracellular calcium via inhibition
of sodium-potassium ATPase pump, and increases the
risk of tachy-arrhythmias.1

Signs and Symptoms

Digoxin toxicity causes myriad clinical features,
including gastrointestinal symptoms such as nausea,
vomiting, anorexia, diarrhoea and abdominal pain, and
neuropsychiatric symptoms such as altered mental
status, hallucinations and convulsions.8,9 Other clinical
features, such as visual adverse effects, may result in an
occurrence of haloes, blurred vision, and altered vision
colours including the formation of green and yellow
patterns and flashing lights.9,10

Risk Factors for Toxicity

Patients may be at an increased risk of toxicity
due to underlying precipitating risk factors such as
hypothyroidism, hypoxia, hypokalaemia, renal impairment,
low body weight and electrolyte disturbances.3,9
Digoxin is extensively distributed in tissue several hours
after administration. This means that patients with lower
body mass index will have an increased risk of toxicity
due to high serum levels.9 Digoxin is predominately renally
cleared, placing patients with renal impairment at risk of
drug accumulation.9 In states of hypokalaemia, digoxin
toxicity is enhanced because digoxin can competitively
bind to the ATPase pump, exerting the inhibitory
effects.9 Patients taking concomitant drugs that inhibit
P-glycoprotein transport (e.g. amiodarone, macrolides,
azole antifungals) are also at increased risk of toxicity.9,10

Clinicians should maintain a high level of suspicion
for toxicity in patients taking digoxin whilst ensuring
the dose is personalised to the patient-specific
considerations. This includes making sure digoxin
is dosed based on ideal body weight, monitoring of
blood concentrations at initiation and during times of
physiologic changes or when adding, adjusting, or
removing medications known to interact with digoxin.2,9

Therapeutic drug monitoring

Digoxin levels are required to be taken at least six hours
post dose to account for drug distribution into tissue.3
Levels taken outside this timeframe do not truly reflect
peak plasma level and cannot be compared to the
reference range.3,9
The Digitalis Investigation Group (DIG) conducted a trial
to investigate whether digoxin improved survival rates or
reduced hospitalisation among individuals with congested
heart failure (left ventricular ejection fraction ≤ 45%) and
were in normal sinus rhythm.11 The study reported a
modest reduction in hospitalisation compared to placebo
(26.8% versus 34.7%) among patients with heart failure
who achieved therapeutic levels between 0.5 and 2
mcg/L. However, no significant improvements in mortality
rates were evident from digoxin compared to placebo
(34.8% versus 35.1%).11 These findings established
digoxin’s role in the management of chronic heart failure;
however, concerns arose regarding the efficacy of SDLs
greater than 1 microg/L.12 A post hoc analysis of the DIG
study assessed the role of digoxin serum levels in these
patients and found that higher SDLs were associated with
increased mortality and rehospitalisation. Consequently,
a lower SDL range between 0.5 to 0.8 microg/L was
suggested, and this is the current recommended
therapeutic SDL range.11,13 This is the therapeutic range
for the treatment of CHF only, as there is insufficient
evidence in the DIG study for this therapeutic SDL range
to be applied to patients with AF but without heart failure.

Management of Toxicity

Toxicity from digoxin is typically classified as acute or
chronic.2 Acute toxicity is more likely to occur in younger
individuals following an overdose. It may result due
to medication dosing error, malicious intent such as
homicidal poisoning or overdose after suicide attempt.2,9
In contrast, chronic digoxin toxicity frequently occurs in
the elderly due to decreased renal clearance of digoxin,
drug interactions or chronic digoxin over-dosing.2,4
The severity of digoxin toxicity is measured by the
presence of arrhythmias, hyperkalaemia (K> 5.0mmol/L)
and cardiac arrest.7 According to Chan et al, there are
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currently no available evidence-based antidotes for the
management of mild-to-moderate digoxin toxicity.12 As
per practice-based management in toxicity, if the patient
is not showing any severe or life-threatening cardiac
signs, then consider withholding digoxin and correcting
any electrolyte disturbances (magnesium and potassium
specifically).12,13 The treatment of any clinically significant
arrhythmias from cardiac glycoside toxicity, particularly
those producing haemodynamic instability, requires
the need for digoxin-specific antibody fragments.13
Digoxin-specific antibody reduces free digoxin levels by
binding to molecules of digoxin and forming complexes,
which are then eliminated in the urine.11 Although digoxinspecific antibody is considered safe in patients with lifethreatening arrhythmias or elevated digoxin concentration,
it is highly expensive and infrequently used due to a lack
of evidence supported by randomised clinical trials.13
As per the hypothetical patient case, after the
management of digoxin toxicity, it is common to question
whether digoxin can be restarted. It is important to
take into consideration and address factors such as
the patient’s indication for continual use, the morbidity
and mortality evidence and the reasons that initially
resulted in the toxicity.9 Digoxin can generally be
recommenced after appropriate dose adjustments are
made. It is also worthwhile to eliminate or minimise any
drug interactions, which may precipitate toxicity, whilst
ensuring adequate renal function is maintained. ●
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Joining the SGLT2ers: a kickstart
to research career in residency
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Within my first month as a pharmacy resident at the
Princess Alexandra Hospital, I found myself at a
research briefing in the anaesthetics department. The
associate investigators introduced themselves, one of
whom I knew very well – our perioperative pharmacist.
Having trained in biomedical science and worked as
research data manager, I developed a keen interest
in the improvement of patient care through clinical
research. In my pharmacy intern year, I discussed my
research experience with our clinical educator and
perioperative pharmacist. Shortly after, I was offered
an opportunity to conduct a manual chart review to
estimate the incidence of SGLT2 inhibitor-related
euglycemic diabetic ketoacidosis (eDKA) and identify
the clinical characteristics associated with this event.
This serious adverse effect was an emerging concern
within clinical practice that led to conflicting advice
around durations required to withhold SGLT2 inhibitors.
Clear identification of risk factors and ensuring early and
accurate diagnosis with close monitoring of biochemical
markers was clearly important. The audit I conducted
aimed to achieve these goals. The audit findings
were presented in a poster presentation at the SHPA
Making Waves Medicines Management Conference
2019, and then the SHPA Research Symposium.
But I was left wondering, where to from here?

After discussing my situation with our perioperative
pharmacist, I was offered the opportunity to join as
a collaborator in a retrospective audit conducted by
the Queensland Anaesthetic Registrars’ Research
Collaborative (QARRC) – a trainee-led research
network. This audit was developed to compare current
hospital perioperative practice to the newly published
ANZCA guidelines for perioperative management
of SGLT2 inhibitors. This included evaluating the
incidence of adverse events and associated harms
such as eDKA, surgical cancellations and ICU
admissions. I was excited to be involved in such a
large collaborative research project with the potential
to directly impact perioperative management. This
was the perfect step up from a chart review.
Once the research group had met and reviewed the
patient data collection process, the goal for us ‘SGLT2ers’
(as we became known) was to complete three cases
per day. I realised the challenge that lay ahead when
I first sat down to complete a patient data collection
form. It was a daunting task interpreting anaesthetic
documentation and deciphering ICU arterial blood gas
values for the first time. I would take twice as long to
complete the data collection form, because I was careful
to re-check it, to ensure all the data and calculations were
completed accurately. Finding the time to keep up with
the deadline on top of clinical duties was an additional
challenge. However, as I have learnt as a newly registered
pharmacist, gradually you become more confident with
your first check. To be involved in a multi-departmental
study was hugely satisfying and worth every minute of my
time. As the research study now enters its data analysis
stage, I keenly await to see what the next phase will bring.
As a resident pharmacist, I am grateful for the senior
pharmacists who have laid the foundation for pharmacist
involvement in this type of collaborative research and
for their proactive involvement of residents in such
unique research opportunities. I would encourage
other resident pharmacists to seek out multidisciplinary
research opportunities at their own sites. ●
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